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MALITY ASSURANGE/OUALITY CONTROL PLAN
REMFNTAL INVESTIGATION AND FEASIBILITY STUDIES
KO'PPFERS SOUTH CAVALCADE SITE
HOUSTON, TEXAS

1.0 PROJECT NESCRIPTINN

Koppers Company, Inc. (Xoppers) has consented to perform the
remedial investigation and feasihility studies for the South Cavalcade
site. The overall Work Plan descrihes the project in detail. a brief

proiect hackground and slatement of ohjectives follow,

001375

1.1 Historicatl Background .

The South Cavalcade site 1s currently bounded by the Houston Bely
Terminal railroad tracks to the east, Cavalcade Road to the north,
Missouri Pacific railroad tracks to the west, and Collingsworth Road
to the south. "The site currently consists of approximately 456 acres
on a parcel of land 1-1/2 miles southwest of the intersection hetween

loop A10 and 1.5, Route %9 (Fastex Freeway).

The majority of the site area has formerly heen used as a
oroduction facility for creosote and other wood preservative
oroducts. From 1211 te 1030 the plant was operated by the Naticnal
Lumber and Creosoting Company. This operation consisted of a
production facility on the southwest corner of the site and "dripping"
and dryving areas toward the center and northern dareas of the site.
The National Lumber and Creosoting Company operation wasg purchased by
Koppers Company in loan, In addition Lo wood Preserving operation, a
coal tar distillation process facilitv was also constructed and
operated in the southeast corner of the site. Ponds, tanks, and s

lagaons existed on the site. fThe facility was closed by Koppers in L

1OA2. ALl plant buildings were removed and the site area was covered
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with soil. Currently, three palletized trucking firms have operationms
located within the site boundaries; Meridian Transport Company
(Merchants Fast Motorized Lines) in the central and southwestern
corners of the site, Palletized Trucking Inc. in the southeastern
corner of the site and Transcon Lines on the northern portion of the
site. AJF Leasing also operates within the property boundry on the
northeast corner of the site. Both AJF and Transcon-operations arve
situated on a portion of the site owned by the Baptist Foundation of

Texas.

In early 1980's the Harris County Metropolitan Transit Authority
(MTA) hecame interested in the site for a combimed railyard, shop, and
station for a proposed light rail teansit system. During routine
geotechnical investigations by McClelland Engineers Inc. (MED) for
preliminary design purposes, several localized areas were found to be
contaminated with creosote waste products. Camp Dresser & McKee Inc.
(6MM) was then retained to perform a contaminant survey and to develop
remedial measures that would mitigate the contaminmation and allow use
of the land by MTA. ®uring the course of CDM's work, MTA revised
their construction plans to largely exclude the area north of
Cavalcade Street. CPDM's report, "Cavalcade Contaminant Survey", dated
July 11, 1983, documented the presence of soil and shallow groundwater
contaminated with creosote waste products and heavy metals. Failure
of hond issue in May 1983 resulted in the termination of CDM's work
prior to selection of an approprisate remedial alternative and site

remediation.

After the hond failure, the site fell under the jurisdiction of
the Texas Department of Water Resources (TDWRY. Shortly thereafter,
the site was handed over to the US EPA and was placed on the Mational
Priority List (NPL).
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1.2 Project tbjectives

The purpose of the project is to assess the ntature, degree, and
extent of contamimation resulting from past activities at the site, to

evaluate the hazard to human health and the environment, and to

identify and evaluate the merits of alternative remedial solutions.
These objectives can be efficiently met hy completing the following

tasks:

o Characterizing the site in terms of wastes present; lateral

and vertical extent of contamination in surface waters,

001377

ground waters, sediments and 80ils; rate and direction of
waste migration: target receptors (population at risk,
threatened resources, and sensitive ecosystems): and site

geology and surface water/ground water hydrology.

o Developing and evaluating alternative remedial measures
congidering econamic feasibility, technological feasibility,
environmental tmpacts, regulatory constraints, and
timeliness of completion: and offering recommendations

regarding the most cost effective remedial alternatives.

This Quality Assurance/Quality Control Plan has been prepared to
document the measures that will be undertaken by Koppers and its
subcontractors to assure that the work performed will be of proper
quality to accomplish project objectives and will be responsive to the
requirements of the USEPA. This plan describes the Quality Assurance
(0A) organization, procedures, documentation requirements, acceptance

criteria, and gudit and corrective action procedures for the South

Cavalecade remediatl investigation and feasibility study.
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2.0 PROJECT ORGAN1ZATION AND RESPONSIBILITIES

Figure 2-1 shows the project organization chart indicating
individual assignments. For purposes of thig Project, the personnel
of Koppers and subcontractors will work within a single organization.
All participants in the organization are directly subject to the
requirements of this Quality Assurancelouality Control Plan.

2.1 Authority and Respongibilities

2.1.1 Manager, Previously Operated Properties

This corporate level manager will be the prime point of contact
with the USEPA and will act as the corporate interface for the project
team. Other duties include disseminating all Project-related

information to and from the USEPA.

2.1.2 Project Manager

The Project Manager will have respons ibility for technical,
fimancial, and schednling matters. Other duties, as necessary, will
include:

0 Subcontractor Procurement

o Assignment of duties of the Project Staff and orientation of
the Staff to the needs and requirements of the project

o Approval of project-speci fic procedures and internally

prepared plans, drawings, and reports

o Serve as liaison between the Project Staff and other

internal groups, such as the laboratories
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o Serve as the "collection point" for Project Staff reporting
of nonconformances and changes in project documents and
activities

o Determination of the effect of nonconformance and changes on
the project and the appropriateness for reporting such items
to the USEPA, in accordance with the terms of the

Mministrative order and consent signed by Koppers and the
USEPA.

2.1.3 Technical Review Committee

The Technical Review Committee will, as requested, provide the
Praject Manager and Manager of Previously Operated Properties with
technical input and guidance during all phases of the project. This
committee will he headed by a Chairman.

2.1.4 Project Quality Assurance Officer (QaM

Respons ihilities of the Project Quality Assurance Officer, es

appropriate, inelude:

o Administration of the Project Quality Assurance/Quality
Control Program

o Review and approval of this plan

o Management and review of quality assurance activities

o Notification te personnel of nonconformance and changes in

quality assurance procedures

For this project, the QAO reports indirectly to the Manager,
Previously Operated Properties, and, works independent of the Project
Manager.

001380
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2.1.5 Corporate Health and Safety Manager

The Corporate Health and Safety “amager will assume responsibility
for approving and impiementing a Health and Safety Plan which satisfies
state and federal regulations and is consistent with the site's mature.
Additional details on the Health and Safety Program are presented in the
Xoppers South Cavalcade Health and Safety Plan.

o R e TR M N e

?.1.6 Field Coordinator

001381

The Field Coordinator will he responsible for field activities

inc luding those of subcontractors such as drillers. As Field
Coordinator he will also he responsihle for subcontractor compliance

with applicahle requirements of this Quality Assurance/Quality Control

Plan and for communication of field activity information to the USEPA.
The Field Coordimator will assit the Project Manager in day-to-day
management of the prcject. The field cocrdinator will also be
responsible for issuance and tracking of measurement and test equipment,

and will be responsible for the proper labeling, handling, storage,

v

shipping, and chain of custody procedures used at the time of sampling.
2.1.7 Laboratory Manager
The Labovatory Manmager will be respomsible for the project

laboratories (i.e.: chemical and geotechrical) implementing the

requirements of this OA/OC Plan. The manager's responsibilities will,

|
v

as appropriate, inc¢lude:

-

o General supervislon of laboratories

o Collaboration with the Project Group in establishing sampling
and testing programs
Schedule and execution of testing programs

Serve as liaison hetween the Laboratory Staffs and other groups

[
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o Serve as the “collection point™ for Laboratory Staff
reporting of nonconformances and changes in laboratory
activities
) Motification of the Laboratory and Quality Assurance Groups

of specific laboratory nonconformances and changes
o Maintenance of laboratory data and checkprints while the

project, or testing phase, is in prygress

0 Release of testing data and results
o Calibration of equipment
) Storage of samples.

2.1.8 Field Health and Safety Officer
The Field Health and Safety Officer will be responaible for the
day-to-day adherence to the Health and Safety plan during site

activities. Specifically his responsibilities include, in part:

a issuance of persomal protective equipment

o maintaining and using field air monitoring equipment

) designating protection levels and deciding protection level
upgrades

2,2 Project Communications

Project-related materials which are imcoming to Koppers in the
form of correspondence, sketches, logs, authorizations, or other
information will be routed to the Project Manager after the original
is marked with the date received. The Project Manager will then

determine which persomnel will review the materials and route the

materials accordinglv.
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As soon as practical, incoming correspondence originals will bhe
placed in the project central file. 1f the correspondence is required
by the project persomnel for reference, a copy should be made rather
than holding the original. Correspondence which is of importance to

the QA/OC Plan will be routed to the project QAO.

Project-related materials transmitted externmal to Koppers

including correspondence, reports, drawings, and sketches will be
appropriately reviewed, approved, and if necessary signed prior to

transmittal. Project outgoing correspondence will, as a winimum, be

001383

signal by the Project Manager, or a key level individual assigned this

responsibility by the Project Manmager. If joint signatures are

desirable, the originator of the correspondence, when different from
management, may also sign. Quality assurance correspondence will be

signed hy the Project QAO,

Outgoing projeci correspondence and reports should be read by the
Project Manager prior to mailing. The office copy of project
correspondence should hear routing information and he routed Lo the

Project OAD, if judged appropriate by the Project Manager.

To facilitate communications, progress meetings will be held on
site as needed; with the Project Manager, Field Coordimator, and key
staff members in attendance. Meeting notes will he subsequently

issued to appropriate staff members.

Mn or hefore the 10th of each month, the Project Manager will
summarize projert progress. Copies of such reports will be
distributed to the USEPA representative and the Project QAO.

Communications relative to the project -hich are initiated by
third parties (e.g.: media, interested individuals and groups) will be
referred directly to designated USEPA representative(s) without

comment .
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3.0 QALITY ASSURANCE OBJECTIVES

Program ir to facilitate the implementation of regulatory requirements
and to provide internal means for control and review so that the work
performed by Koppers and its subcontractors is of the highest

professional standards.

I The purpose of the Project Quality Assurance/Quality Control

<

0

Prcject objectives are as follows: MY

-

P . s o

o Scientific data generated will be of sufficient or greater o
l quality to stand up to scientific and legal scrutiny.
l o Data will he gathered or developed in accordance with

procedures approapriate for the intended use of the data.

o Data will he of known or acceptable precision, accuracy,
representativeness, completenes¢, and comparability within

the limits of the project.

o Adequate funding will be provided to the extent appropriate

to support an acceptable level of quality assurance.

The quality of the measurement data can he defined in terms of the

o Completeness ~ the adequacy in quantity of wvalid

measurements to prevent wmisinterpretation and to answer all

important questions.

o Representativeness - the extent to which discrete
measurements accurately describe the greater picture which

they are intended to represent. Good representativeness is

l I following elements:
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achiaved through careful, informed selection of sampling

sites, drilling sites, drilling depths and analytical

Parameters.

Accuracy and Precision - the
and the true value and the de

agreement , respectively. Acc

dgreement between ; measurement
gree of variability in thig

vracy and precision of data

collected in the iovestigation will depend upon the

Comparability - the extent to which comparisans among

different measurements of the

8ame quantity or quality wil)

yield valid conclusiong, Comparability &mong measurements

through the use of standard procedures apd standard field

data sheetgs.

Traceability -the eXtent to which data ¢an be substantiated

by hard-copy documentation.

exists in two essential farmg
quantitation to authoritative
explicitly describes the hist

collection to analysig,

design, documented instructio
selection and training of gki

Quality assessment through 3

inspections to supplement con

Traceability documentation
I that which links
standards, apd that which

ory of each sample from

ns and Procedures, and- careful
lled, qualifjed personnel;

program of regulay audits and

tinual informal review;
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3 Permanent correction of conditiong adversge to quality

through a closed-loop corrective action system.

The Koppers South Cavalcade OCuality Assurance/OuaIity Control Plan has
heen prepared in direct response to thege Roals., “Thig plan describes
the Oualitvy Assurance Program to he implemented and the quality
control procedures to he followed by Koppers and Koppars'

subcontractors during the course of the remedig) investigation and

feasihility studies for Lhe Soyth Cavalcade gite,

001386
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l 4.0 QUALITY ASSURANCE/QUALITY GONTROL
SITE EXPLORATION AND SAMPLING

l This section describes gpeci fic activities aimed at the
. I prevention and early detection of circumstances adversely affecting

quality in each of the measurement tasks of the field investigation.

4.1 Training

001387

§
. All Koppers and suhcontractor Personnel working on the South
Cavalcade investigation will bhe properly-trained, qualified
l individual s, Prior tg¢ commencement of field work, all field personnel
will be given instruction specific to the South Cavalcade

investigation, covering the following areas:

o Organization and 1ipes of communication and authority
o Description of the South Cavalcade site

o Overview of the Work Plan and QA Plan

|
. 0 Documentation Requi rements
7 o Personal Protection
I o Necontamina tion Procedures

o Emergency Procedures
I Training of field Personr 1 will he provided by the Field
Coordimator or a qualified deyignee.

-

4.2 Quality Control of Subcontractors

Subcontractor quality control is that system of activities which
ensures that products or services obtained from subcontractorg fulfift
the needs of the Project, as defined by contractual, regulatory, or

other requivements. Subcontractor quality control beging with
l subcontractor procurement .,




)
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For the South Gavalcade investigation, the responsibility for
procurement of subcontractors rests with the Project Manager. The
Project Manager or a designee will complete the following steps in the
procuvement process, with the assistance of Gorporate Contracts and/or

Purchasing:

o Ohtain competitive bids from qualified bidders, which should
include hidder's qualifications in terms of personnel and
physical resources, Quality Assurance Program and Health and
Safety Program,

a Conduct or have conducted pre-qualification audits, if

appropriate,

Select successful hidder eon the basis of price and

2

quatificatiens.

On~going observation and monitoring of subcontractor performance
during the field investigation will he the responsibility of the Field
Coordinator. Pericdic quality control inspections of each
subcontractor will he performed by the field coordimator vr a designee
to evaluate adherence to the project Work Plan, QA Plan and Health and

Safety Plan., lInspection will imzlude (as appropriate):

0 Type and condition of equipment
o Calibration procedures

o Personnel qualifications

o Documentation

Results of the inspections will bhe recorded in the Field Log and
reported on a regular hasis to the Project Manager.
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4.3 Field log

An integral part of Quality Assurance/Ouality Control of fiald
activities will bhe the maintainiag of a field log. Information
obtained from gite exploration activities wil] be recorded and

documented,

Members of the Project Staff working in field operationg will
keep a field log of their project activities, Items to be jncluded in

the field log, as a4ppropriate, are:

) Field activity subject

o General work activity .

o Unusual events

] Visitors on site

o Subcontractor Praugress or problems
] Communication with USEPA or others
o Koppers personnel on site

o Sampling locations.

Appropriate tegt data forms will algso be prepared, They will
inc lude, ag apvpropriate, the test location le.g. . boring, well, depth,
sampling station, elevation, and field coordinates) apd applicable
dnalysis to he conducted. All requested information will be
addressed. 1f pot applicable, requested information should be

designated ag such.

001389
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Field records will be collected and maintained by the Field

Coordinator until completion of the field program or program phase, or

until they are subwitted to ‘he project central file. Muring the

performance of a field program, it is anticipated that a copy of the
field records he periodically made and sent to the Project Manager.
These copies can provide adequate documentation of work activities

should the originals he destroyed, lost, or stolen.
4.4 Document Control

The QA Plan and all standard Operating Procedures (SOP) will have

001390

the following information om each page:

.
o Page Number

o Section number

0 Revision number

o Revision date

- ey gk .
G O EE A N N MR Gl an T Em

When the QA Plan is revised, the affected pages are reissued to

—_]

all tersonnel with updated revision numbers {as appropriate) and
dates. l1ssuance of revisions is accompanied by explicit instructions

as to which documents or portions of documents have become obgolete.
4.5 Project Sampling Plan

A detailed Project Sampling and Analytical Plan has been prepared

to document the scope and methodology of exploration and sampling

Assurance/Quality Control Plan will refer extensively to procedures

' activities at the South Cavalcade site. This section of the Quality
I and requirements included in the Sampling and Analytical Plan.
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The sampling program is based on the project objectives coupled
with a review of existing data for the site vicinity. The program
includes the following elements:

o Site Reconniassance

=~ Inventory of Existing YWater Wells
~  Geophysical Survey

Surface Sediment Sampling

Surficial Soil Sampling

Shallow Soil Borings

Deep Soil Borings

Shallow Monitor Wells

001391

Deep Monitor Wells .

Storm Water Runoff/Surface Water Sampling

c o o & & o O o

Ground Water Samp'ing

Air Sampling and Monitoring

o]

[=]

Nonsoil Materials Sampling

4,5.1 Sample Control Procedures and Chain of Custody

e

Successful analysis depends on the capability to produce valid
data and to demonstrate such validity. 1In addition to proper sample
collection, preservation, storage and handling, it is necessary to
follow proper procedures for sample identification and
chain-of-custody. The procedures spvecified herein are those used by
the Office of Enforcement, U.5. Environmental Protection Agency as of
October, 1980.

4,5.2 Sample Identification
All samples will be containerized in sample containers that have

been claaned, treated with preservative (as appropriate) and
pre~labeled by the laboratory. The labels on containers provided by

001391
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the laboratory will 8tate the type and amunt of Preservative (if any)
and the sample type for which the container ig intended, a4 sampleg
are collected and containerized, the following information will be
added to eack label:

o Project Name
o Sample Mumher

N
0 Station Location - Description of place where sample wag o
taken (e.g., the well or boring site identificatiOn). O
o Date -~ A 8ix-digit number indicating the year, month and day Z;
of collection, o
o Time - A four-digit aumber indicating the military time of
¢ollection, .
o Sampler - lnitialg of person collecting the sample.
) Remarks - Any pertinent ohservations or furtter sample
description,

After collection, identifiCation, and Preservation, the sample ig

maintained under chnin—of-custody Procedures digcusged below.
4.5.3 Chain~of-Custody Procedureg

(hain-of—custody Procedures are intended to document sample
Possaession from the time of collection to disposal, in accordance with
federal guidelines, To maintain apd document Permanently sample
Possession, chainwof~custody procedures are followed: 4 sample ig
under custudy if:

° it is in yoyp pPossession, or
It is in your view, aftay being in your Eogsesgion, or
It was in your Possession and then you locked it up to
prevent tampering, or

o 1t is in gz designated cecure area.
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[

F1ELD CUSTODY PROCEDURES

1. Collect only that number of samples which provides a good

representation of the media being sampled. To the extent

possible, the quantity and types of samples and sample

pe e

locations have heen determined and are ocutlined in the
Sampling and Analytical Plan. As few people as possible

should handle samples.

The Field Coordinator is responsible for the care and

custody of the samples collected until they are transferred

Q01393

or dispatched properly.
The Field Coordinator determines whether proper custody
procedures were followed during the field work and decides

if additional samples are required.

Prior to commencement of sampling, the Field Coordinator
will instruct all sampling personnel in the chain~of-custody

procedures, if it 1s necessary.
TRANSFER OF CUETODY AND SHIPMENT

1. Samples are accompanied by a Chain-of-Custody Record (Figure
4-1) from the time they are collected until amalysis is
performed. When transterring the possession of samples, the
individuals relinquishing and receiving will sign, date, and
note the time on the record. This record documents sample
custody transfer from the sampler, often through another

person, to the analyst at the laboratory.
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. (Signature wg.m < a
?r« e o
Distributlon: Original mccompanies shipment; Copy Lo Coordinnlor Field Files,

Figure 4-] Chain-of-Custodd @&:13 g4
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Minimum information recorded on the chain—of-custody record
in addition to the signatures and dateg of all custodiang
will include:

o Sampling site identification
o Sampling date and time
0 Identification of gample collector

Sample identification
Sample description (type and quantity)
o Analyses to be performed.

001395

Samples will be packaged properly for shipment and
dispatched to the appropr}ate laboratory for analysis, with
2 separate custedy record accompanying each shipment.
Shipping containers will be sealed with fiber tape for
shipment tg the laboratory. The method of shipment, courier
name (s) and other pertinent information ave entered in the

"Remarks" box.

Whenever samples are split with another laboratory, it js
noted in the "Remarks" section. The note indicates with
whom the samples are being split and is signed by both the
sampler and recipient. If either party refuses a split
sample, this will be noted and signed by both Parties. The
person relinquishing the samples to the facility or agency
should request the signature of 4 répresentative of the
appropriate party, acknowledging receipt of the samples. If
d representative ig unavailable or refuses to sign, this ig
noted in the "Remarks" space. When appropriate, asg in the
case where the representative ig unavailable, the custody

record should contain g statement that the samples were

delivered to the designated location at the designated time.
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5.  Each shipment will be accompanied by the Chain—of-Custody
Record identifying its contents. The original record will
accompany the shipment, and a copy will be retained by the

sampl ing supervisor.

6. The receiving lahoratory's sample log should indicate the
condition of samples as received, and should explicitly

state whether the chain-of-custedy seal (fiber tape) is

intact.

001396

7. The receiving laboratory should retain a copy of each
chain-of--custody record, with the shipper's waybill or
airbill attached. .

4.6 Soil Borimg and Monitoring Well Conmstruction

Table 4-1 is a list of SOP applicable to the project. The SOP
are contained in Appendix A. Standard procedures for soil borings and
monitoring well construction are given in SO0P's 7115 and 7220,

Tegpectively.

Drilling and sampling equipment, monitoring well construction
materials and decontamination procedures are given in the Sampliag and

Analytiecal Plan.

A geologist or other qualified individual will complete a
detailed record of each boring (Form ®o. 1911, S0P 7115), and will log
all site activities during the subsurface investigation in the field

log. 1ltems to be noted in the field log include:

001396
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7115

1120

7130

1220

7315

7510

7600

7710
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QALLITY ASSURANCE/QUALITY (ONTROL PLAN

TABLE 4-~1
STANDARD OPERATING PROCEDURE LIST

Numerical Analysis and Peer Review

Subsurface Soil Sanling

Surface Water Sampling

Groundwater Sample Collection from Monitoring Wells
Monitoring Well Coastruction

Operation/Calibration of HNu Photoionization Analyzer
Packaging and Shipment of Samples

Decontamination of Equipment

Borehole Pressure Testing

11

001397
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o Mate, time of each entry and initials of person making the
euntry,
o Work activities underway
o Unusual events
0 Visitors to the site

Koppers personnel on site
o Subcontractor progresa/problems

o Communications with USEPA

The geologist or other qualified person will be responsible for

mon itoring the drilling subcontractor's performance, as described in

001398

Section 4.2 of this plan.
Borehole permeability testing will he performed on selected wells
following the sampling round. This testing will be performed and

documented under the direction of the geologist, in aeccordance with
sop 7710.

4.7 Sampling/Sample Preservation/Storage

Ground water samples will be collected in accordance with SOP
7130, CGround Water Sample Collection from Monitoring Wells. With
field samples, a minimum of ome blank sample (deionized water) will
accompany each sampling kit from the iaboratory to the field and back,

so that any comtamination of samples can be detected.

The importance of proper sampling camnot be over-emphasized.
Even though the well or boring being sampled may be correctly located
and constructed, special precautions will be taken to ensure that the

sample taken is representative of the ground water or sub-surface soil
at that location and that the sample is neither altered nor

contaminated by the sampling and handling procedure.
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4.7.1 Sample Containers for Chemical Analygig

The required sample containers, Filling instructions and

Presérvation procedures are listed ip Tables 4-2 ang 4~3. Ssmple
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1. Wash with hot detergent water.

2. Rinse thoroughly with tap water followed by three of more

rinses with organic-free water.

3. Rinse with pesticide quality redistilled acetone, followed
by equivalent quality methylene chloride,
4, Allow to air dry in a contaminant fyee area.
5. Cap and liners must be washed and rinsed also.
securely fastened.

4.7.2 Sample Collection

$oil Samples for Chemical Analysis T

Collect and containerize the sampleg in the appropriate
containerg promptly upon opening the aplit-gpoon samples. Fill each
jar or vial ag campletely as possible without allowing sample material
to interfere with the airtight geal. Promptly cap each filled
container and make sure it is well sealed. Label each sample in .
accordance with Section 4,5.2 of this plan. Store samples in boxeg '

with dividerg to protect samples from breakage.
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TABLE 4-2
SAMMPLE MUTAINFERS, PRESERVATION, HOLDING TIMES -
GROFNDWATFER AND SURFACE WATER
Measurahle Containet Vo lume Presecvation kolding Tire
7 .
a2 sl Base/Neutral Fxtractahles ne L-liter glass hotttes, Cool, 4°C: protect fram Light ? days {until extraction}
le
pnt o g B . tetlon-tined caps
AM i
/ Volatile frganica Two «d-ml VOA viala, Cool, &°- protect from fight 14 days
\ teflon-lined caps
Acid FxLractables (me l-téiier glass Coal, 47C; protect from Light 7 days (until extraction)

totL les, teflon-lined caps

Cyanide One |~liter Cubitainer Cool, 4%c; MaOH to pH 127 14 days
- ) ] - ‘({ L{“( 2_4
Priority Pollutant O Heomiem L ey ZJcé-'sA-.
. o LR T ) ¢
Metals Ong L-liter Cubitainer v Hh‘f‘lY to pH - 2: tilter samples before 6 moenths
containetrizing
Eron One l-liter Cuhitainer Hm? to ph- 2, filter samples hefore 6 moaths
containerizing

Nitrate Mme i-titer Cubitainer Cool, 4°C 48 hoursa
Peaticides and PCR'S fme V-iiter glass hotlie Cont, 4°C; protect from Light 7 daya

Leflon-tined caps

L ,?'/Mau‘fo’éﬂ‘*ﬂ-
» ,
& gl pliren -‘F«f/'a"g%/"‘z

001400
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SAMPLE ODNTAINERS, PRESERVATION, HOLDING TIMES -
SOILS AND SEDIMENTS

Megsurable Container/Votume Preservation Holding Time

Acid & RaselNeutral Four 1-liter wide mouth glass Coot 4°C: protect from light 14 days {until extraction}

Fraction Mix jars, teflon-lined caps

Volatite Organica T 40mi VOA vials Cool, 4%: protect from {ight ta days

tefion~fined caps
Acid Extractables (me [-liter wide mouth glass Coal, 4°C: protect from lLight 14 days {until extraction)

jar
Cyanide t-titer wide mouth glass jar Coot, 4°%¢C t4 days
Arsenic e R ounce wide mouth None 6 months

glass jar

Priority Pollutaat Metals One B ounce wide mouth None 6 months

ztass jar .

e

001401

001401
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S0il Samples for Geotechnical Analysis

Collect soil samples from the aplit spoon using procedures as
noted above. Each jar label should contain sample identification and
depth, so that each sample can be related to corresponding notes on
the boring log. The sample boxes should contain dividers to protect
samples from breakage. Sample boxes should be taped shut in the

field, sealed with fiber tape and laheled with the project name.

If the jar samples are to he temporarily stored on site, they
wilt he protected from the weather, including excessive heat and
freezing. 1Indoor storage will he employed, where possible.
Undisturbed soil samples (Shelby tube) will be kept in the tubes. At
least one-half inch of soil will be cleared from each end of the tube
and the ends of the sample squared off. Usually, the top of the
sample will contain drill cuttings and these must be removed prior to
sealing. Under certain circumstances, a tube may be allowed to drain
prior to the sealing process. Tubes will he sealed at both ends with
parafin wax (or equivalent). 1If they are to be shipped, pack the
samples in wooden boxes (Section 4.7.4). Label the samples as
degcrihed in Section 4.5.2: include the depth interval. All samples
should be logged in the Field Log. Sample numbers should be noted, at

corrvesponding depth on the boring log.

001402
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Water Samples for Chemical Analyses

Ground water samples will he collected from the monitoring wells
in accovrdance with SOP 7130. To ensure representative samples, pH
readings will be taken repeatedly during well purging. Samples will

be collected after pH readings have stabilized.

Samples collected for analysis of dissolved inorganics will be
filtered in the field using a 0.,45-micron filter element in a
Millipore (or equivalent) filtration apparatus equipped with & hand or

electrical vacuun pump. 1f field filtration or organic samples is

001403

also necessary or desirable, use a glass membranc filter. Filtered
gamples must be transferred immediafely to the appropriate
containers. Label the sample in accordance with Section 4.5.2 of this

Plan. Racord the sampling event in the Field log.

4.7.3 DPecontamination

All sampling tools and equipment (including filtration apparatus)
will be decontamiated before use and after each sampling event, in
accordance with SOP 7600, Decontamination.

4,7.4 Sample Preservation, Shipment and Storage

Samples for Chemical Analysis

Samples will be iced or refrigerated at 49C from the time of
collection until laboratoiry amalysis. If residual chlorine is known
or sugpected to be present, RO mg of sodium thiosulfate per liter of
sanple will be added. Preservation procedures for all organics and

inorganics samples are summarized in Tables 4-2 and 4-3.

001403
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Samples will be Protected from breakage and shipped in coolers.,
Blue ice or equivalent, will be used to maintain g temperature of
4°C. A carrier will be selected which wilt insure delivery at the
laboratory within 24-36 hours after collection. tor cut~of ~town
shipment of sampleg, aiy eXress overnight service will pe
considered. Records of all sample shipments wil} be maintained by the
Field Coordinator. Copies of chain—of-custody records and shipper's

airbill or waybill will pe retained.

Samples for Geotechnical Analysisg

001404

Samples will be Stored in suych a way as to protect from
temperature extremes, and water damage to the box.

In terms of transporting undisturbed goj] samples to the
laboratory. every effort will pe made to prevent disruption. 1f
Possible, samples will he hand~carried, Their in-gity orientation
should be maintained. [f shipped, they will be tightly packed in
wooden boxes with Packing material and/or dividerg to prevent

movement. Apy evidence of disruption of undisturbed soil sampleg
ghould be brought to the attention of the Project Manager,

4.8 Field Measurement Equi pment

The field Teasurement equipment to he used in the South
Cavalcade site investigation is listed ip Table 4-4, along with
sumiarized quality control procedures. Detajled operation and

calibration procedures are contained in the appropriate SOpg
(Appendix A).
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pR Meter

Cenductivity Meter

Orpanic Vapor
Analyzer

TARLF 4-4
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Calibration

Standardize in two or more standard huffer

soluti ong

Standardize weing two or more Kl solutiong

Standardize, daily, using clean air and

compressed pas standard (Lsohutylene)

Routine Cheek

Method Fre ency
Calibration check-analyze 1/10 Samptes
standard buffer salutien
Anzlyze replicates L/10 Samples
Calibration check=analyre 1/10 Samples
standard KCL gsofution
Span check with compregsed Mnce each day of uge

848 standard

001405
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Control Limits
At Limits

To be deteemined

To be determined

To be determined

To be determined
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Twcumented and approved procedures will be used for calibrating
measuring and test equipment. Whenever possible, widely accepted
srocedyres, such as those published by the AS™ or EPA, or procedures

provided by manufacturers, will he adopted.

Calibrated equipment will be uniquely identified by using either
the manufacturer's serial number, Koppers identification number, or
sther means. This identification, aloag with a label indicating wheun
the next calibration is due, will bhe attached to the equipmeat. 1f
this is not possihle, records traceable to the equipment will be

readily available for reference.

001406

1t will be the responsihility of all personnel to check the
calibration status fron the due date lahels or records prior to using

the equipment.

Measuring and test equipment will he ¢alibrated at prescribed
intervals and/or prior to use. Frequencv will be based on the type of
equipment, inherent stability, manufacturer's recommendations, values
given in national standards, intended use, and experience. Sensitive
equipment to be used for site characterization will he calibrated ocr

checked prior to use on this project.

Equipment that fails calibhration or hecomas inoperable during use
will he removed from service and segrepated Lo prevent inadvertent
use, or will be tagged to indicate it is out of calibration. Such
equipment will be repaired and satisfactorily recalibrated to the
satisfaction of the Laboratory Manager or Field Coordinator as

appropriate. Equipwment that ¢annot be yepaired will be replaced.

The ¥ield Coordinator will delegate responsihility for control
and calibration of field measurement equipment, as appropriate. Each

sampling team shall have one member who is responsible for the

measurement equipment used for characterization of samples.
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5.0 ANALYTICAL LABORATORY
QUALTTY ASSURANCE/QUALITY CONTROL

5.1 Chemical Analysis
5.1.1 Log-in and Storage of Samples

All samples submitted to the taboratory for chemical analysis
will he accompanied hy chain-of-custady documentation. The laboratory
sample custodian wilt complete each chain-of ~custody record by signing
and dating it ag custodian, All samples will he carefully inspected
for:

o Intact air-tight seal, where necessary
o Evidence of dama ge
o Completeness of accompanying records

o samples will he accepted by the receiving laboratory personnel

unless they are properly labeled and sealed.

After inspection, each sample will he logged in and assigned a
unique laboratory sample identification number. Information entered

in the loghook for each sample should include:

o Field sample identification numher

o Laboratory sample identification nurher
o Date received

o Project name and number

o Collection date

o Sample type

001407
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o Condition of sample {fram inspection)
Analyses sought,

o Assigned storage location.

Samples will he refrigerated in a secure location at 4°C until

analvzed.

S.1.2 Analytical Oualitv Coatrol

themical analvses will he performed bv Xoppers Companv, Inc. in

Pittshurgh, Pernsvlivania, and subcontract laboratories using the

001408

sample preparation and analvtical methods listed in Tabhle S5-1. An
overview of Lhe lahoratory qualitv control/qualily assurance program

will Ye provided “Wefare anmalvtical work »egins.

5.2 feotechnical Analvsis

Samoles for peotechnical analvsis will be inspected and lopged in
according Lo applicable parts of S.l.1. Apv evidence of damage (i.e.,
hroken jars or disvuption of undisturhed soil samples) will he
pranbtiv revorted to the Project “anager. Samples will be stored in a
secure cabinet, ant protected from temperature extremes until they arve

analvzed.

Geotechnical apalvses will he performed in accordance with current
revisions of the appropriate AST™ procedures (Tahle S-1). Only
qualified analvsts who have demonstrated proficiency abL Lhese
procedures will perform the tests. All measurement equipment used in
the testing will be calibrated to NBS or equivalent standards, and

documentation of traceahbilitv to those standards will he maintained.
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Parameter

Water
Samples

Volatite Organics
Acid Extractahles

Base-Neutral
Extractables

Priority Pollutant
Metals

Cyanide

Iron

Nitrate

Pesticides and PCB's
pH

Temperature
Conductivity
Dissolved Oxygen

Sediment &
Soils Samples

Volatile Organics

TABLE 5-1

ANALYTICAL METHODS

Me thod

Gas Chromatography
= Mass Spectrometry

Gas Chromatopraphy
= Mass Spectrometry

Gas Chromatography
- Mass Spectrometry

Digestion
Titrimetric-
Spectophotometric
AA/Direct Aspiration
Colovimetric
Gas Chromatography
Electrometric
Thermometric
Conductimetric

Electrometric

Gas Chromatography
~ Mass Spectrometry

624

625

625

200.2

335.2

236.1
352.1
608

150.1
i70.1
120.1

160.1/380,

8240
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Expected
Method No. Netection Limit

10~100 mg/1 O~
o
10-50 mg/i ~
—
o
10-50 mg/1 O

(metal specific)

0.005 mg/1

0.1 mg/t

0.1 to 1.0 mg/1

0.0l pH unit

1 m who/cm

2 0.1 mg/l

1.0 mg/kg
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F_,l TABLE 5-1 (Cont'4q)
ANALYTICAL METHODS
' Expected
Parameter Method Method No. Detection Limit
Fl Acid Extractahleg Gas Chromatography 8250 1.0 mg/kg
- Mass Spectrometry o
' —
L Base-Neutral Gas Chromatography 8250 1.0 mg/ig =
Extractables ~ Mass Spectrometry <~
O
'! Priority Pollutant 1cAP 6010 (matal specific) o
Metals
[' Cyanide Bistillatim-‘l‘itretioﬂ 9010 5-10 mg/kg
“Spectrophotometric
ll Argenic AA/Gaseous Hydride 7061 0.05 mg/kg
Acid ¢ Base /Neutral Gas chrcmatography 8270 1.0 mg/kg
'l Fraction Mix TMmass spectrometry
Geotechnical
[. Analyges
Visual Classification ASTM D-2488

[l of Soils

Natural Moig ture

Content AST™ D-2216
[l thit Pry Wel ght
Atterberg Limits
' Liquid AST™ D-0423
S Plastie : AST™ D-0424
l Shrinkage ASTM N-0427

Grain Size
Wet sample prep. ASTM D-22)17
Pry sample prep. ASTM D-0421
Analysis ASTM D-0427

strength

Vertical bermeabilicy AST™ D-2414

' Unconfined compresgive
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5.3 Documentation

All amalytical results will be thoroughly documented in ink and in

reproduction quality. Tuplicate records will be kept whenever

possible. Projecl records will be maintained in a secure area.

For eath amalytical result, including all blanks, spikes,

calibration standards, surrogates and samples, supporting

documentation will be maintained that includes at least the following:

o Complete chain-of-custody records for the sample

001411

o Records of traceability to EPA Reference Materials, NES
Reference Materials, or appropriate, recognized standards for
all amalytical standards, surrogate standards, spikes,
balance calibration weights, and volumetric standads.

o Records of all sample preparation, including weights and
volumes of reagents, dilution ratios, etc. These records
should be in laboratory notebooks, and/or formalized data

sheets, and should undergo regular review by a supervisor or

quality control office. All notebook pages and data sheets
l should be signed and dated by originator and reviewer.
b

o Tcumentation of all manual calculations in reproduction

ll quality.

S.4 Tta Validatiom

All data will be validated by the laboratory prier to issuance.
ll Validation will consist of both a statistical review and a
documentation review. Statistical review will include examination of
ll all quality control data, including field blanks, reageant blanks,
method blanks, surrogates and standard calibration, as applicable.

ll Documentation review for hoth chemical and geotechnical analyses will
include inspection of supporting documentation for completeness,

correctness and legibility, as described in Section 3.0

001411
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6.0 NUMERICAL ANALYSIS AND PEER REVIEW

All wumerical analyses, including maaval calculations, mapping,
and computer modeling will be documented and subjected to quality
control review in accordance with S0P 2005, Numerical Analysis and
Peer Review. All records of numerical analyses will be legible,
reproduction—quality and complete enough to permit logical

reconstruction by a quatified individual other than the originator.

D01412
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7.0 AUDITS AND CORRECTIVE ACTION

Periodic audits will he conducted to assess the level of adherence
to this 0A plan. Routine audits of field logs and other controlled
field documents will he conducted by the Project Ouality Assurance

nfficevr.

When qualitv deficiencies are observed that warrant immediate
attention, corrective action requests will be issued to the project

manager by Lhe Oualitv Assurance Officer.

The Project (malitv Assurance Officer maintains a record of all
corrective action reauests and reports their status to Koppers

management .

001413

001413



APPENDIX A

001414

STANDARD OPERATING PROCEDURES

»




NUMERICAL ANALYSIS AND PEER REVIEW 2nd Qte. 198
2005
0

=gt

1. Purpase and Applicability

Tais document describes procedure for ensuring that all data
analyses for site investigations are cousistent with project objectives
and are legibly and permaneatly documented.

-

Responsibilities -

The responsibility for implementation of this procedure on each project
* rests with the project manager.

3. Method of Documentation

-

LI s S e
i R S e A
N

3.1 Manual Calculations

001415

3.1.1 All calculations shall be documented in legible,
reproduction-quality records. The records shall be
complete enough to permit logical reconstruction by a
qualified person other than the originator.

3.1.2 Calculations should be maintained in division files during
the project, and shall be placed into the central project
file at the end of the project.

._

s

3.1.3 Each calculation should be assigned a unique identification
number by an appropriate person.

3.1.4 Calculations for each project saould be kept in a binder
with an index sheet,

3.1.5 Records of calculations shall be contain, on each page, the
initials of the originator and reviewer, the date, the

l project number, calculation number and page numher.
[ 3.1.6 The complete record of any series of calculations for a
project shall have a cover page containing at least the
ll following:
o Statement of purpose
' 0 Total numbac of pages
l o Brief description of method
o Assumptions and justifications
l o Reference to input data sources
o All numerical calculations, showing all units

001415
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. NUMERICAL ANALYSIS AND PEER REVIEW : 2nd Qtr. 198"
) 2005
0
[II :

Resultg
Reference to associa‘ed computer output
Signature of originator and date

[= 2]

[

Q

. 3.2 Computer Programs

Documentation and qualification srocedures for  ‘~written ~
computer programs are detailed in SOP _ - Fach revision of

each program is documented in an annotated hard copy of the
I software. Annotations should be sufficient to permit a qualified

O
individual other than the originator to understand how the program ~
E works. Minimum contents of such a record ace: <
—
o Program name o
o Originator's name o
o List of called subroutines
o Date of printout
o Revision number :
[ o Each page should be numbered, and should indicate the total
I number of pages in the record

These records are archived along with the qualification records in

I a central file.
3.3 Computer Program Qutput
l 3.3.1 All final computer program output used in a given project
will be retained in hapd ¢opy in the project files. The
[ output shouid be bound and assigned a unique reference
Il number,
3.3.2 Each program output record shall contain at least the
I following:
0 Name and revision date of program or model used
0 Iuput parameters
. o Name o[ user
o Date of run
' 3.4 Drawings

3.4.1 Al} drawings shall be labeled with a unique identification

l. number

3.4.2 All dcawings shall be constructed using standardized
l symbels and nationally-recognized drafting standards
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NUMERICAL ANALYSIS AND PEER REVIEW ind Qtr. 198
" 2005
0

3.4.3 All drawings shall be signed and dated by the originator
and by a Quality Control Reviewer

3.4.4 All drawings to be published must be approved for issue by
the project manager or his designee.

]

{

A. Method for Review and Revision -

4.1 All manual calculations for each project shall be verified by a
qualified person other than the originator.

[

R R T O N
coooo

4.2 Verification shall consist of a thorough check of the manual
caleulations for the following elements:

nl

001417

hppropriateness of method,
Appropriateness of assumptions,
Correctness of calculations,
Completeness of references,
Complaeteness of vecord.

-

4.3 Method of Review - It is the responsibility of the reviewer to
assure that the methodology used and results obtained are
correct. This may tequire verification of e¢ach number in the
calculation, but this is usually not necessary. Typically, spot
checks of the computations and visual ingpection for the
reasonableness constitute a sufficiently thorough check.

In some cases, it may be appropriate and sconomically feasible for
the reviewer to perform a complete, independent calcuiatzon using
a different, but appropriate method.

It is up to the reviewer to determine the appropriate method of
review.

,_

4.4 If the reviewet recommends tevisions, the reviewer and originator
will confer until any disagreements acre resolved.

After determining that the calculation is acceptable, the reviewer
will sign and date the cover page and initial and date the
remaining pages.

4.6 A photocopy of the approved calculation record is made and flled
in the central project file.

- U e Ol G D ah o
&
G

——
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I STANDARD OPERATING PROCEDURE Date:
l Tide: Nz ‘;) _ 1st Qtr 19:
tle: Subsurface Soil Sampling Reﬁ;;;j SOP 7115

1

"

1.0 General Applicability

)

This SOP describes the methods used in obtaining subsurface soil samples for
fdantification of soll grain-size distributions, stratigraphic correlations, and
chemical analysis (if required). Subsurface scil samples are obtained in
conjunction with goil boring and monitoring-well instellation programs and
provide direct information as to the physical makeup of the subsurface
environment. Thls SOP covers subsurface soil sampling by split-spoon only, as
this ts the means most often usad for obtaining samples from unconsolidated
deposits. (See also, SOP 7220 - Monitoring Well Construction).

il '
-k

2.0 Responsibilities

ao
It shall be the responsibility of the contract driller to provide the necessacy.
paterials for obtaining subsurface soil samples. This includes the split-spoo
sampler end sample containers (sized according to project requirements) as well
as the appropriate boring logs. It is the contract driller's responsibility td
maintain & complete set of boring logs for contcact purposes. Standacd o
Penetrutlion Tests (SPT) (ASTM: 1586-67) will be conducted by the contrack o
deiller if crequired by the project. Equipment decontamination shall also be the
responslbility of the driller. .

It shall be the responsibility of the project geologist/engineer to observe all
sctivities pectaining to subsucrfece soll sempling to ensure that all the
standard procedures are followed properly, and to record all pertinent data on a
boring log. It is also the geologlst/engineer's responsibility to indicate to
the contrect driller at what spacific depth samples shall be collected. The
geologlst/enginesr will maintain custody of all semples until they ara shipped
to their appropriata destination.

3.0 Supporting Materials

In addition to those materisls provided by the contract dreiller, the
geologlst/engineer will provide:

snalutical sample bottles and labels
boring logs

field notebook

chain-of-custody forms

— - )
(]
[~ - 3 - % - ]
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4.0 Methods or Protacel for Use

4.1 Generel Proceduraes ' |
The sampling depth interval is typically one (1) sample per every five (5} l
vertical feet with additional samples taken, at the discretion of thae project

gesologist/enginesr, when significant textural, visual or cdor changes are
encountered. '

The following are the standard procedures to be usad in advancing casing and
obtaining soil samples. o

Specific requirements describaod in & project's task plan may call for dev;q.&lon
in the standard procedures but these will be taken into account ca a pro;ect By
project basis. Any deviations from specified procedures wiil be recorded Orl th
boring log.

4.2.1 The casing shsll be sdvencaed to the required depth. All loosa
material within the casing shall be removed prior to sampling: The
casing shall be advanced according to project requirements. Boriags
are typically edvanced by two amethods, drive-and-wash casing. and
hollow-stem eugeriog. The casing shall be of the flush jaint or
flush couple type and of sufficient size to allow for soil sampling,
coring, and/or well installation. All casing sections shall be .
straight and free of any obstructions. Hollow-stem augers or salid
flight augers with casing may be used according to spacific project
caquirenents as described in the project task plan. IE houeu—stem.
augecs are to be used, the bit shsll be equippsd with a plug device
to be removed at the required sampling depth.

4.2 8Stenderd Procedures - Advancing Casing I

4.2.2 Por those borings which encounter obstructions, the casing shall bel
advanced either past or through the obgtructian by drilliag,
wechanically fracturineg, oc blasting (if cequired). If the
obstruction is bedrock, & rock core shall be taken according to
projut requicements and following the standard procedures for cack
cocing (SOF # 71210).

4.2.3 The use of recirculated watar shall not be permitted when casing isl
being driven, unless specified in the project task plsn, directed and
properly documented by the geologist/engineer.

4.2.4 If recirculated water is used all loose material within the casing
shall be removed by washing to the required sampling depth using a
minimum amount of water. Care shall be taken to limit cecicculstio
of the wash water to those times when the water supply is extremely
limited or unavailable.

03864J
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4.3.1

alslz

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4,3 Standard Procedures - Soil Saapling

Subsurface 20il semples shall be obtained using a gplit-tube type
sampler (split spoon) having a 2-inch 0.D. with a corresponding 1
3/8-inch I.D. and a 24-inch long sample capacity. It shall be
equipped with a ball check velve and will requirs a flap valve or
baskat-typs veteiner for loose-soil sampling. Sampling frequency
will be as stated in Section 4.1, or as otherwise specified in the
project task plan.

Sampling depth shall be independently determined by the inspecti
geologist, and any discrepancies shall be resolved prior to obtaifiing
the sample. o
S
Samples shell bae obtained uging the stendacd penetrstion test (SBEI,
which allows for determination of resistance within the deposits
The sampler shall be driven using s 140-pousd hammer with a vertical
drop of 30-inches using 1 to 2 turns of the rope on the cathaad. "A
cectificate indicating exact weight may be required for documentation
purposes. The number of hammer blows required for every 6 inches of
penetration shall be recorded on the boring log. .

The sampler shall be immedistely opened upan removal from the

casing. If the recovery is inadequate, another attempt shall be made
before drilling progresses. Adequate recovery should be no legs than
12 inches, not including any residual wash materiel brought up with
the sampls.

The sample shall be split if necessary, placed in the appropriate
container, labelled, and placed in the storage box. The boring log
and the sample container/label should coantain the following
information for each sample: gite name, boring locstion, depth, bicw
counts, recovery, dample number and collection date. The type of
material shall be indicated in the boring logs and will be described
using the Unified Soil Clagsification System (ASTM: D2487-69 and
D2488-69).

The sampler shall be cleaned with water between attempts in ordar rto
prevent cross-contamination. If further decontamination is requirced,
SOP 7600 shall be consulted.

Proper procedures for delivery to the designated laborstory shall be
initiated when all gsamples are collected. This includes packaging,
shipping with sample logs, analysis regquest forms, and chain of
custody forms.




Title: Subsurface Soil Sempling Number:  sop 7
Revision: 1
5.0 Documentation '
Various forms are required to ensure that adequate documentation of easch sample
is followed and will include:
- sample logs
- boring logs l
- chain of custady forms ‘
- shipping Fforms -
In addition, a field log book will be kept as an oversll log of all gamples l
collected throughout the study. All documents are retaeined in the appropriate
project files idefinitely. o '
<t
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4.0 Proceduras

4.1 Sample Location Selection

The selection ¢f the precise sampling location requires professional
judgnent and an understanding of the purpose of the study. Sampling
locations whare mixing is incomplete should bs avoided if an average
composition is required. Often, areas of poor latarsl or vertical mixing
can be visually identified. For example, color or turbidity differencaes
may be apparent immediately below the confluence of & tributary and the
mein river or at & wastewster discharge point. Use of & field conductivity
meter is recommended for determining the uniformity of the water by,
composition across the width and depth of the water body. Once the
sampling point has been selected, it must be Ffixed by detailed descripE?on.
maps, or with the aid of stakes, buocys, or other landmarks so that othats

_

can identify the sampling locatlon. ==
O
2 4.2 Strean Sampling e

4.2.1 In shallow streams (those which can be sefely traversed on faot) the
sample container can be filled directly with the flowing watar.
Unless otherwise gpecified in the project sampling program, samples
should be collected at mid-depth in the mid-section or deepest flow
channel of the stream.

4.2.2 1n deep rivers, uge of a boat or raft will ususlly be requirad to
obtain a representative sample. Ag with shallow streams, samples
should be obtained at mid-depth in the mid-chennel unless otherwise
specified in the sampling program. Stream depth can be determined
using a depth sounder or by physical measurement with a heavily
weighted flexible messuring tape or a rigid gage.

[
, L . 1 n

——

4.2.3 An Alpha hocizootal type sampler should be used for ¢ollecting
samples at a specific depth ian the water column. Figure 1
illustrates the operation of one of these samplers.

4.3 Lake and Pond Sampling

I 4.3.1 Vster in lakes end ponds is generally poorly mixed and thermal

L stratification is frequently observed. Single semples can only
ceprasent the specific spot from which they were obtained. For many
studies, samples taken at the inlet(g) and/or outlet of the lake or

' pond are of the most interest. 1In other studies, a grid is
established over the lake or pond and samples are collected at
grid-line intersections. :

L ' 08933

g ' 1284b {12176)
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1.0 Applicability

civers, lakes and ponds.

quality study.

This Standacd Operating Procedure (SOP) defines the basic techniques and general
considerations to be follocwad for the collaction of weter-quality semples from
The specific details of sctual sample collection are

Nevecrtheless, certain aspects of sample collection procedures

Thae project manager is responsible for ensuring that a properly designed
sampling program is prepared prior to any sample collection.
program will identify the general sampling location(s), frequancy, sample t

{grab or composite), water-quality parameters and analytical procedures. Th
field team is responsible for fumiliarizing themselves with the sampling

pcogran, and ansuriag that all fleld equipment is ia proper opacating cqndiﬁon‘
and that the appropriate sample containers and preservetives are available. Crhe
fleld team is also responsible for proper sample handling as gpecified in O
SOP 7510, Handling and Storage of €Samplaes.

3.0 Matqrials

highly dependsnt upon local conditions as well as upon the purpose of the uater-l
are independent of project-specifle variations.

2.0 Respoansibilities I

[/ Projaect specific sampling program
] Site aros maps (e.g., USGS 7-1/2 minute or 15 minute quadrangle topographt
| maps)
. Sample containers and preservakbives
. Insulated containecs (e.g., coolars) for saméle storage and an ample suppl;
of ice
. Field equipment as specified in the sampling program and the covresponding
msnufacturec's manuals.
» Cglibr;hion standards for field equipment
® Alpha horizontsl type sample collector (for daep rivers, lakes and ponds!}
o Boat or raft (for deep rivers, lakes and ponds)
. Weighted tape measure or cigid gage
] Field-data sheets and/or log book
] Flrst aid kit
08933
12040 (12/78)
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Figure 1  Alpha Horizontal Type Sampler
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4.3,2 As with deep rivers, an Alphs horizontsl type sampler should be used
for sample collaection. l
4.4 Sample Handling and Preservation
4,4.1 1In general, the shorter the time lapse between gample collection ana
analysis, the moce creliable the results will be. Cartsin watac-
gquality parameters, especially pH, temperature and dissclved oxygen,
are so closely related to the eavironment of the water that '
meaningful results can only be abteined by in-gikty fiaeld
measyraments. O ]
4.4.2 EPA has developed & list of recommended sample cantsiners, N I
preservatives and maximum holding times for water quality <
measurements (3ae Federal Registar 44:69464). Unless otherwise™
specifiad in the sampling program, this list should be followedd I
Preservatives may be added ko the sample containers in the field
after Ffilling, or the containers can be pre-spiked with the
pragservative. All samples should be placed on ica immediataely aft
collection and should remain iced until delivery to the mllytlcal
laboratory.
5.0 Documentation I

marked, preferably with a waterproof label. An example filsld-data sheet is
provided in Pigure 2. Project-spacific data sheets or log books may be used.
The field record must provide positive sample identification as well as the name
of the semple collector, the date, time snd exsct location of the sample
collection point, and results of all fisld water quality measuremsnts. Other
information such as weather and stream-flow conditions should also be noted.
All documentation will be reteined in the appropriate project filaes.

A record must be kept of every sampls collected and every bottle must be clearli

&5
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WATER QUALITY FIELD DATA SHEET

Title Date Time Project No. Praposal No.
Location
Station No. Station Name
Qbssrvers
Commaents
1
Location Within Transect® o
. <
Total Dapth Secchi Diac Depth -
FIELD MEASUREMENTS O
Cepth Tamp DO 0Q Sat.. | Conductivity pH Depth Velocifv:)
{meters) {°C) {mg/1) (%) {umhas/cm) {units) {metars) (ft/sac)

S40300¢

*Laft bank and right bank are determined facing downstream.

figure 2 Example Field Data Sheet

S
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2.0

Applicability

This Standard Operating Procedure (SOP) is concerned with the
collection of valid and representative samples from ground-water
monitoring walls. The scope of thig docunzut is limited to field
operations and protocols applicable during ground-water sample
collection.

Respongibilities

The site coordinator or his delegate will have the responsibility to
oversee and ensure that all ground-water sampling is pecformed in
accordance with the project-specific sampling program and this S0P. In
addition, the site coordinator must ensure that all field workers are
fully apprigsed of this SOP. The field teem ig responsible for proper
sample handling as specified in SOP 7510, Handling and Storage of
Samples.

001428

Supporting Materials .

The list below identifies the types of equipment which may be uged for
2 range of ground water-sampling applications. From this list, a
project-gpecific equipment list will be selected based upca project
objectives, the depth to ground-water, purge volumes, analytical
parameters and well construction. The types of sampling equipment are
as follows: .

. Purging/Sample Collection

Bailers

Cantrifugal Pump
Submersible Pump
Peristeltic Pump

. Sample Preparation/Field Measurement

pH Maeter

Specific Conductance Meter
Filtration Apparatus

Water-Level Measurement Equipment

Additional squipment to support sample collection and provide baseline
worker safety will be required to some extent for each sampling task.
The additional materials are separated into two primary groups:
general equipment which is reusable for several samplings, and
materials which are expendabla.

001428
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General

Project-gpecifie Sampling program
Goggles or equivalent eye protection
Full- or healf-mask respirators
Deionized-water dispenser bottle
Methanol-digpenser bottle

Field data sheaets and/or log book
Preservetion solutions
Sample containers

Buckets and intermediate containers
Caolers

First-Aid kit

Expendable Materialg

Bsilar Cord

Respicator Cartridges .
Glovaes

Water Filtacs

Chemical-free paper towels
Plastic sheets

4.0 Water-Lavel Messuremant

08953

1284b (12/78)

4.1

Yy ey

Introduction

r-leval Medagurement, cut a stig in one

ad around the wall,

ling equipment can be
positioned. Thig c¢lean working area should be a minimum of eight

feet square. Cire will be taken not to kick, transfer, drop, or
in any way let soil or other Mmatecials fall onto this sheet unless
it comes fram inside the well. Do not place meters, toals,

equipment, etc. on the sheet unlesg they have baean ¢leaned fipste
with & clean rag.

After unlocking and/or opéning a monitorin
will be to obtain a watgr-
Deasuremants will be made

devica. Blectronic measyr
wherein a clearly audible

mechsnical device.

g well, the first task
level measucement. Water-level

using an electronic or mechanical
ement devices will be used in all wells
sound cannot be Produced with a

001429
ame
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rl 4,2 Vell Securlty

Unlock and/oc open the monitoring wall., Enter & descciption of
! conditlon of the securlty system and protective casing on the
Ground-Water Sample Collectlon Record shown in Table 1.

I' 4.3 Measuring Point

Establish the measuring point foc the well. The measuring polnt
location should be clearly marked on the outermost casing ot

l {dentified in previous sample collectlon records. If no measuring

| polot can be determined, a maasuring point should be egtablished.
The measuring polat should be a polnt which i3, or can easily be
transposed vectlically to, the survey control polnt for the wall.
Typically the top of the praotective or outermost weil casing will
be used as the measucing polnt. The messuring point locatlon
gshould be dasceibed on the Ground-Water Sample Collection Record.

0014530

To obtaln & water-level measucement lower a decontaminated
mechanical oc an electconic sounding unit into the monltoring
well. Care must be taken to assura that the water-level
weasucement device hangs fraely in the monitoring well and is not
adhering to the wall of the well caslng. The water-level
measucing tape will be lowered into the well until the audible
sound of the unit is detected or the light on an electronic
sounder llluminates. At this time the precise measurement should
be determined by repeatedly raising end lowering the tape to
converge on the sxact measurement. The water-lovel messucement
should be enterad on the Ground-Watec Sample Collectlon Record.

l 4.4, Heasurement .

4.% Decontaminatlion

use. Two persons ara usually requlred to pecform
decontaminatlon. Two handfuls of chemical-free paper towels will
be obtained and one of which will be scaked with methanol. As the
tape or line is rolled back onto the reel by one person, the
second will wipe all free ligquids and molsture from the tape or
line with one towel clasest to the reel, and follow with a second
wipe of methanol & few inches behind.

’ The measursment device shall be decontaminated immediately after
l 5.0 Purge-Volume Computation

All monitoring wells to be purged prior to gample collectlon.
Depending upon the ease of purglng, 4 to 10 volumes of ground water
ll present in & well shall be withdrawn prior to sample collection. The

0895J
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6.0

voluyme of water present in each well shall be computed using the two
measucable values, length of water column and monitoring well inside
diameter. The water column length shall be computed as ghown in
Item 2b of Table 1. The monitoring-well diameter may be obtained by
direct measurement in the field or from the boring log. Pigures 1{a)
and 1(b) will ba used to compute the well volume. The one (1) well
volumae shall be multiplied by the appropriate factor (i.e. 4-10) to
obtain the total purge volume.

Applications of Well-Purging and Sample-Collection Methads
.1 Tntroductlion

Purging must be performed for all ground-water monitocing wells
prior to sample collectlon. The following sections explain the
proceducres to be used to purge and collect samples from monitoring
wells.

Thres general methods ave used for well pucging. Well pucging may
be achieved using beilers, surface pumps, or down-well gubmersible
pumps.

In all cases pH and/or specific¢ conductance will be monikored
during purglng. Pleld pacameter values will be entered on the
Ground-Water Sample Collection Record along with the corresponding
purge volume.

6.2 Bailing

In many cases bailing may be the most convenient methad for well
purglng. The ccst of bailers and their celative size allows that
miuny be Eransported easily to be available for a fleld sampling
program 3o that (bt is not necessary to decontaminake or clean
bailers between sample points. The small size of bailers allows
that complete cleaning be performed without extensive
decontamination facilities. ERT typically uses thin wall
Teflon® bailers which are translucent, and can be readily
disassembled for clesning. These bailers contain approximately
one litar (3.78 liters = 1 gallon) when full,

Balling presents two potentisl problems with well purging. Ficst,
incressed suspended solids may be present in samples ag a result
of the turbulence caused by raising and lovering the bailer
through the water column. High solids concentrations may requirce
that total suspended solids (TDS) and the chemical character of
a0lids be evaluated during sample analyses. Second, bailing may
not be feasible for wells which cequire that greatec than twenty
(20) gallons be removed during pucrging. Such bailing conditions

12346 (12/78})
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mandate that long periods be spent during purging and sample
collection. All ground-water collected from monitoring walls for
subsequent volatile organic analyses shall be collected using
bailers, regardless of the purge method.

6.3 Surface Pumping

0895J

1284b (12/78)
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Ground-water withdrawal using pumps located at the ground surface
is commonly performed with centrifugal or perigtaltic pumps.

All applications of surface pumping will be governed by the depth
to the ground-watar surface. Perigstaltic and centrifugal pumps
are limited to conditions where ground water need only be raised
through approximately 20-25 feeat of vertical distance. The lift
potential of a surface pumping system will depend upon the net
positive suction head of the pump and the friction losses
associated with the particular suction line.

001432

Surface pumping can be used far many applications of well purging
and ground-water sample collection. 1n all cases, pumping cannot
be uged for the collection of samples to be analyzed for volatile
organic compounds.

6.3.1 Peristaltic Pump

Parigtaltic pumps provide 4 low cvate of flow typically in
the range of 0.07-0.2 gallons/min (75-750 ml/min). For
this reason, peristaltic pumps are not particularly
effective for wall purging. Peristaltic pumps are suitable
for purging situations where a relatively long time is
available for purging. Peristaltic pumps will lift water a
maximum of approxrimately 20 - 25 feet. Peristaltic pumps
are most often used for the field filtering of samples and
therefore they are most often used to obtain water samples,
from purged monitoring wells for direct Filtration.

6.3.2 Centrifugal Pump

Centrifugal pumps are designed to provide a high rate of
pumping, in the range of 10-40 gallons per minute (gpm).
Centrifugal pumps c¢an be used to pump at lower rates (1-5
gpm) {f friction losses in the suction line ace large, the
pump deive motor is maintained et low speeds, or a valve is
used to regulate discharge. :

When ceatrifugal pumps are used, samples will be obtained
from the suction line during pumping by an entrapment
scheme as shown in Figure 2. While pumping is ongoing the
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containment valves will be closed and immediately
thereafter the pump will be shut-off. The breather plug
will then be opened and the sample obtsined froam the '
stopcock. This method will not be used for the collection
of samples for analyses of volatile orgenic compounds. i
Two methods, direct connection or down well suction line
may be used for well purging and/op sample collection by
centrifugel pumps. l
Table 2 provides a Summacy of the advantages, disadvantages v~ ,
and applications for each of the two methods. . '
6.3.2,1 Direct Connection < ’
—
The Dicect Connection method is used to collect o I
ground-water samples with centrifugal pumps. ag o
with all pumping methods sample tucbulence '
precludes the‘use of pumping for the collection of I
samples for analyses of volatile organic compounds.
Direct Connection requiresg that a suction line ’
system be constructed which will allow that gample l
collaction be perfocmed on the suction side of the
pump 30 that sample contamination due to pump I
contact i3 eliminated. tn addition, the valve '
system on the suction line will provide a
mechanism for the contral of pumping. Each time I
puzping stops a value will be closed immediately l
to prevent the return of water to the waell which '
has contacted the pump. !
€.3.2.2 Down-Wel' Suction Line ' :
Dowm-well suction lines are used where dicect . l
connection cannot be made to the well cigec pipe, '
Down-well suction lines are used for applications :
when purging should include vaising and lowering l .
the suction tubing throughout the entice length of .
the water column, :
The down-well suction line method basically ' l
requires that a coatinuous length of tublag be l
used from the pump tg the end of suction line. -
For this resson, the method is only used for well
purging because samplas cag only be collected from
the discharge side of the pump,
08353
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6.3.3

Subrmersible Pump

Submersible pumps provide an effective meang for wall
purging and i{n some cases sample collection. Submecsible
pumps are particularly useful for situations where the
depth to water table is greater than twenty (20-30) feet
and the depth or diameter of the well requires that a large
purge volume ba removed during purging. Submecsible pumps
also provide a continuoug discharge which allows that less
variability be encountered with samples collected by this
method.

ERT uses the Johnson-Keck pump model SP-81 which has a 1.75
inch diameter pump unit. The pump diameter regtricts use
to monitoring wells which have inside diameters equal to or
greater than two (2) inches. As with other pump-type
purge/sample collection methods, submersible pumps will not
be used for the collection of samples foc analyses of
valatile ocganic compounds.

7.0 Purging- and Sample-Collectlion Proceduces

7.1 Bailing

71.1.1

7.1.2

7.1.3

7.1.4

0895J

Obtain 3 clean/decontaminated bailer and a spool of
polypropylene rope or equivalent bailer cord. Using the
rope at the end of the spool tie a bowline knot or
equivalent through the bailer loop. Test the knot Ffor
adequacy by cresating tension betwaen the line and the
baeiler. Tie again if needed.

Remove the aluminum foil wrapping from the bailer, and,
while halding the beiler, place it ingide the well to
verify thet an adequate annulus is preseat between the
bailer and the well casing to allow free movement of the
bailer.

Lower the bailer to the bottom of the monitoring well and
remove an edditionel €ive feet of cord €com the gpool. GCub
the cord at the spool and secure the rope to the well head
oc the wrist of thes porson who shall paerform the bailiag.

Raise the bailer by grasping a2 section of cord uging each
hand alternetely. This beiler 1Li€t method will pravide
that all of the bailer cord will not come into contact with
the ground oc other potentially contaminated surfaces.

001434
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7.1.5 Bailed ground water will be poured from bailer into a
graduated bucket to messure the purged water volume.

7.1.6 Duriag sample collection bailers will be lowared to the
bottom of moanitoring wells and withdrawn slowly through the
entice water columa, .

7.1.7 Samples collected by bailing will be poured directly into
sample countainecs from bailacs which are full of €resh
ground water. Duriag sample collection, bailers will not
be sllowed to contact the sample containers.

7.2 Peristaltic Pump

7.2.1 Place & new suction and discharge line in the peristaltic
pump. Silicon tubing must be used through the pump head.
A second type of tubing may be attached to the gilicon
tubing to create tha suction and digscharge lines. Such
connection is advantageous for the purpose of reducing
tubing costs, but only be done if airtight connections can -
be made. Tygon tubing will not be used when parforming

well purging or collecting samples for organic analysis. '

001435

i
The suction line must be long enough to-extend to the

static ground-waeker surface and reach further should
drawdown oceur during pumping.

7.2.2 Hessure the length of the suction line and lower it down
the monitoring well until the end is in the upper Z-§
inches of the water column present in the wall. Start the
pump and diract the discharge into a graduated bucket,

7.2.3 Measure the pumping rate in gallons per minute by recording
the time required to £ill a selaected volume of a bucket.
Flow rasasuremaent shall be performed three times ko obtain
an averagsd rate.

W -

7.2.4 The pumping shall be monitored to assuce coatinucus
discharge. If drawdown causes the discharge to stop, the
suction line will be lowarad very slowly further down into
khe well until pumping restacts. The sucticn line will be
lowered to assure that the end of the suction line is
maintained in the uppermost 2-5 inches of the waker column.

7.2.5 Measurments of pH and specific conductance will be made

periodically during well purging. All readings will be
enterad on the Ground-Wateg Sample Collecticon Racord.

03953

1284b (12/78)
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7.2.6 Samples will bs collected after Lhe required purge volume
has been withdrawn and the field parameters (pH and
Specific Conductance) have stablilized,

7.2.7 when the sample bottles are prepared, each shall be f£illed

dicectly from the discharge line of the peristaltic pump.
. Care will be taken to keep the pump discharge line from

contacting the sample bottles. Ground-water gamples
requiring filtration prior to placement in sample
containers, will be placed in intermediate containers for
subsequent Filtration or filterad directly using the
peristatic pump.

7.2.8 At each monitoring point when use of the peristaltic pump
is complete, all tubing including the suction line, pump
head and discharge line must be disposed of. 1TIn some cases
where sampling will be performed frequently at the same
point, the peristaltic punp tubing may be retained between
each use in a clesn zip-lock plastic bag.

001436

Cantrifugal Pump
7.3.1 Direct Connection Method

7.3.1.1 Establish direet connection to the menitoring well
using pipe connections, extensions, and elbows,
with Teflon® tape wrapping on sll thresded
¢onnections. If the centrifugal pump will
subsequently be used for gample collection, a
sample isolation chamber will be placed in the
guctlon line configuration as shown in Figure 2.

7.3.1.2 Prime the pump by adding tap water to the pump
housing until the housing beging to overflow.

7.3.1.3 start the pump and direct the discharge ianto a
graduated bucket or a bucket of known capacity
(»>2.5 gallons}.

7.3.1.4 Measure the pumping rate in gallons per minute by
recording the time required to £111 a selected
-volume of a bucket. Flow mesgsurement should be
.performed three times to obtain an average rate.
Pumping will be observed at ail times to determine
if pumping rates are continucus, fluctuating, oc
diminishing. If dischacge stops, the pump will be
throttied back to deteevmine if pumping will
restart at a lower rate. T1f pumping does nect

T L
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7.3.2

7.3.1.5

7.3.1.6

7.3.1.7

7.3.1.8

7.3.1.9

restact, the pump should be shut off to cl.ow the
wall to recharge.

Maasurements of pH and speciflic conductance will
be made pericdically during well purging. All
readings will be entered on the Ground-Water
Sample Collection Record.

Samples will be collectad after the required purge
volume has been withdrawn and the field parameters
(pH and Specific Conductance) have stabilized.

while pumping is on-going the containment valves
in the Sample Isolation Chamber will be closed and
the pump immediately shut off.

Whan the sample bottle is prepared, the breather
plug will ba removad and the stopcock at the
gample collection point opened and the sample
bottle filled.

At each monitocring well when use of a centrifugal
pump is complete, all suction line parts will be
decontaminated in accordance with the SOP for
Decontamination.

Down-Waell Suction-Line Method

7.3.2.1

7.3.2.2

7.3.2.3

1.3.2,4

Lower a new suction line iato the well. The
suction line will have a total length at least
great enough to extend to the water table and
account for 4 minimum of five (5) feet of
drawdown. Note should be made that drawdown may
exceed the dapth where pumping will tecminate as a
result of a limitation derived from suction-line
conditions and the lift potential of the pump.

All connectionz will be made using Teflon®
ferrules and Teflon® thread wrapping tape.

Prime the pump by adding tap water to the pump
housing until the housing beging to overflow.

Start the pump and direct the discharge into a
graduated bucket or a bucket of known capacity
{>2.5% gallons). S

Measure the pumping rata in gallons per minute by
tecording the time tequired to fill a selected

001437
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volume of e bucket. Flow measurement should be
performaed three times to obtaln an average rata.
Pumping will be observed at all times to determine
if pumping rates ere continuous, fluctuating or
diminishing. If discharge stops, the pump will be
throttled back to determine if punping will
restart at a lower rate. If pumping does not
restart, the pump should be shut off to allow the
wall to recharge.

The rate of recharge will be measured by inserting
water-level measurement equipment down the well to
determine approximately at what rate the well is
recharging, and thersfore when pumping may be
restarted. All information pertaining to
discharge conditions and recharge rates will be
entered on the Ground-Water Sample Collection
Record. D

001438

7.3.2.% Measursmanks of pH and spacific conductance will
be mada periodically during well purging. All
resdings will be entered on the Ground-Water
Sample Collection Record.

7.3.2.6 The walva at the pump on the line will be closed
whenever pumping terminates or pumping is
stopped. This practice will minimize the retucn
to the well of water which has contacted the
ingide of the pump housing.

7.3.2.8 At each monitoring well when use of a centrifugal
pupp is complete all suction line tubing will be
dispogsed of.

7.4 Submersible Pump

7.4.1

7.4.2

$284b.112/78)——— —

Pricor to using & submersible pump, 2 check will be made of
well diameter and alignment. A 1.75% inch diameter
decontaminated cylindrical tube will be lowared to the
bottom of sach monitoring well to determine if the
alignment or plumbness of s well i3 adequate to accommodate
the submersible pump. The well alignment survey may also
be used to detarmine the total depths of wells. All
gbeervations will be eatered in the Ground-Water Sample
Collection Record.

Slowly lower the submersible pump into the monitoring well
taking notice of any roughness or cestrictions within the
riger.

001438
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monitoring well. Securs the discharge line and power cord .
to the well casing.

7.4.4 Connect the power cord to the power source (i.a., l i
rechargeabla battery pack or auto battecy monitor) and tucn
the pump on (Eorward mode). When tunning, the pump can
usually be heacd by listening near the well head.

7.4.5 Voltage and amperage meter readings on ihe pump discharge
will be chaecked continuously, The voltzige teading will
dacline slowly during the courge of a Field day
representing the use of power from tha battery. Amperage
readings will vary depending upon the depth to water

001439
L

caias pump clogging will most likely occue. If a steady
increese in amperage is observed, the pump should be shyt l
off, allowed to Stop, switched to the reverse mode, stopped ' '
4gain and then placed in forward mode. [f high amperage

reedingy persist, the pump should bhe withdrawn and thecked

using the large upright cylinder and tap water. ' I
Ground-water conditions such as high solids may require ’
that an alternate Purge/sample method be used.

7.4.6 Drawdown will be monitored cantinuously by remaining near "j
the well at 411 times and listening to the pump. When
drawdown gccurs, a metallic rotary sound will be heard ag ’
the pump {ntake becomes exposed and cedses to discharge .
water, but continues tgo run. The pump will bpe lowered
immediately to continue pumping water within the uppermost
section of the static watec column. NOTE: Tha Submersible IJ _

than five saconds.

If drawdown continues to the extent that the well i3 pumped Il
dry, the well will be allowed to recharge. The rate of
recharge will be approximetely detecmined by re-starting |
the submersible pump aftec a ten (10) minute period with l

the pump off. 1the Pumping rate shall be te-measured and/oc

the tatgal dicchacge volumg collectad ko determine the : :
recharge volume, l j

7.4.7 Direct the Pump discharge to a graduated bucket op 4 bucket ,
of known capacity. . ;

orqﬂ -
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8.1

1
1
1
r

ll 8.2

8.0 sSample Preparation

7.4.8 Measure the pumping rate in gallons per minute by recording
the time required to €111 a selected volume of a bucket.
Flow nmeasurement gshall be performed three times to obtain
an sverage tate. The pecformance of a submersible pump
will be observed at all times by at least one fleld worker.

7.4.9 Measurements of pH and speclfic conductance will be made
peciodically during well purging. All readings and
respactive purge volumes will ba eatered oa the
Ground-Water Sample Collection Record.

7.4.10 Samples will be collasted after the vequired purge volume
hss been witndrawn and the field parameters (pH and
specific conductance) have stabilized.

7.4.11 While pumping is on-going and when sample bottles ace
prepared, bottles will be filled dicectly from the
discharge line of the pump taking care not to touch sample
bottles to the dischacge line.

001440

7.4,12 At each monitoring well when use of the submecrsible pump is
complete, the pump, discharge line and power cord shall be
decontaminated accoeding to the procedures contained in the
SOP for Decontamination.

Inteoduction

Prior to transpoct or shipment, ground-water samples may require
preparation and/or preservation. Field preparation may entail
filtration, or presecrvation in the form of chemical additives or
temperature control.

Specific preservation techniques are desccibed in the EPA
document, Handbook for Sampling and Sample Presecvation of Water
and Wastewater (EPA-600/4-82-029). The EPA manual will be
consulted during the planniag stage of the project.
Project-specific sampling plans shall be assembled using the
approved proceduces obtained €rom the EPA manual.

Filtration

Ground-water gsamples collacteéd for dissolved metals analyzes will
be filkered prior to being placed in sample containers.
Ground-water filtration will be performed using a peristaltic pump
and a 0.45 micron, water filter. Typically the watecr €iltecs ace
142 mm in diameter and are usually placed in 142 ma polycacrbonate

housings.

001440
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The filtration of grouad-water samples ghall be performed either
directly from the monitoring well or from intermediate sample
¢containers such as decontaminated buckets. In either caze, well
purging shall be performed Eirst. Fresh ground water shall then
be filtered and discharged from the filtration apparatus directly
into sample containers. Fot maozt dissolved metal analyses, pH
atjustment of the sample is required and shall be performed after
filling the sample bottles.

9.9 Documentation

A number of different documents will be completad and maintiined as a
part of ground-water sampling. The documents will provide a summary of
the sample-collection procedures and conditions, shipment method, the
analyses requested and the cugtody higtcry. The ligt of documents is:

001447

& . 5 &
_ L

Ground-water sample collection rucord
Sample labels .

Chain of cugtody

Shipping receipts

080

Sampla labels shall be completed at the time each sample is collected
and will include the information listed below. A sample label is shown
in Pigure 3.

. Client or praject name
® Sample number
® Designation (i.e., identification of sample peint ne.)
° Analysia
. Preservative (s.g., filtration, acidified pH<2 HNOg)
* Sample-collectlion date
. Sampler's name
Figura 4 displays the chiin of custody recocd used by The chain

of custody form is the racord sample collection and traasfer of
cugtody. Information guch ag the sample collecticn date, sample
identification and originaktion, cliant or project name shall be entered
on ¢ach chain of custaody record. In accordance with 40 CFR 261.4(d)
the following information must accompany all ground water samples which
atre known to be non-hazaprdous and to which U.S. Department of
Trangportation and U.3. Pogt Office regulations do not apply. Such
informacion is:

» sanmple collector's name, mailing address and telephone
number, ' ’
o analytical laberatacy's name, mailing address and telephane
aumbec,
. quantity of each samplae,
® date of shipment, and
a dagseriotion af gamola.
12840 Q85T
i i .-
. [ i i i o
Soe T, - .
\ LT g

001441



Page of

STANDARD OPERATING PROCEDURE Date: 15 15

Title: o Number: 18t Qtr 193
Ground-Water Sample Collection from Monitoring Wells Revision: 7130
0

above-listed information.
- 10.0 Referencas

EPA, Handbook for Sampling and Sample Preservation of Water eand

. The chain of custody forms provide a location for entry of the
' Westewater EPA-600/4-82-029, September 1982.

Geotrans, Inc. RCRA Permit Writer's Manual, Ground-Water Protection
prepared for U.S. EPA. Contract No. 68~01-6464, October 1983,

Code of Federal Regulations, Chapter 49 (Section 261.4(d).

0014472
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Monitoriag-Well Construction and Installstion Number: 7220
Revision: 1

1'0

2.0

3.0

4.0

Purpose and Applicability

This SOP establishes the aathod for installing cbservation standpipes, or
monitoring wells. These walls will be installed to: determine the depth to
ground weter, monitor ground-water fluctuetious end obtain samples of ground
water for laboratory testing.

Responsibilities

It is the responsibility of the project geologist/engineer to directly supervise
the construction and installation of oach monitering well by the contract
driller to engure that the waell-ingtallation specifications are adhered to &Rd
to record all pectinent data on the approved forms. <

Supporting Materials

The monitoring wsll shall conaist of ¢ commercially availakle well screen
constructed of brass, stainless steel or gslotted PVC plastic pipe of minim
2-inch nominal ID (inside diameter). The length of the screenad arasae 2nd the
gige of the dcreen or zlots shall be detarminad by the ingpecting geclogist
depending upon the grain-size distribution of the soils. Blank plastie, black,
galvanized or stainléss steel pipe of minimum 2-inch ID shall be used to
complete the standpipe approximetely 2 feet above the existing grade. The risecr
pipe shall be coanected by flush, thresded joints. No solvent gc anti-~3ieze
compaund shall be used on the jointsg.

The gection of riser pipe that sticks up above ground shall be protected by 3 or
4-inch diameter steel guard pipe, up to 5 feet long set 2 feet into Lhe concrete
surface seal. The top of the guard pipe shall have a vented lockable cap.

Other materials used for well construction include silice sand, bantonite,
cement, and g calibrated tape for length measurements and water-lavel
measurements. Construction materials are generslly provided by the drilling
subcontractor.

Procedure for Construction

4.1 After drilling and soil sampling has been completed, the cagsing shall be
£lushed free of cuttings to develop a clean, uniform hole. Flushing shall
be continued until the return water is clear. '

4.2 Grouting of the borehole to the well-screen tip elevation shall be required
if the tip is to be above the bottom of the borshole. A heavy plumb bob on
& celibrated tape shall be used to determine the depth of the boring and
the depth to the top of the grout plug.

Q3803

12860 (12/78)

001446




Title:

Page of ] I |
4 .

Date:

STANDARD OPERATING PROCEDURE

Monitoring-Wall Counstruction end Ingtallation Revision: 7220

4.3

4.4
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4.6
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4.9
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Number: 13t Qt'-'l l '
The well screen and riger pipe shall then bLis 23sembled. The assembled l
screan and riger or lta constlituent parts shall %e decontaminated as

described ia S0P 7600, Decontamination. '

The rise end screan shall bhe carefully placed in the borehnle to ensure
that it is centered in the hole. I

The anaular space gurrounding the screenad section of the monitoring well
and et least two feet abhove the top of the screenm shall be filled with
clean, medium to coarse sand. I

After the ssnd filter has bsen smplaced, the monitoring well shall ve
filled spproximately 2 to 3 feet above the existing water table with c[[?.var'
water and the drop in water lavel cobserved to ensure that the monitorisg
well is functioning. If the water lavel does not drop at a cate consigpent
with the soil type et the tip, the monitoring well shall be removed and_ thi
borehole washed before the monituring well iz reinstalled. o

It may be necessary to seal off the well scresn by placing a grout seaPon
top of the sand at a spacified dapth. The project gealogiat/enginzer, or l
shall give detailed instructions if sesling off of the well screen lg
required. This grouting mey consist of a bentonite seal of epproximately
fest in thickness to prevent vertical flow within the boring from affactin
the scracned acea.

The remaining length of borehcle shall be backfilled with sand or grout tao
withia 2 feet of the ground sucface. This groukting may consist of a l
bentonite/cement mixture made to required specification.

The 3- or 4-inch diameter steel guavd-pipa shall be placed around t -
riser, and the borshole around the guard pipe shall be dug out to
approximetely a l-foot radius to a devih of 2 feet, and filled with

concrete. All completed wells will hsve identification numbers clearly '
psinted on the cap and guard pipe with bright colored paint.

During irstallation of each monitor .nig well a series of measurements shail
be taken and documented. Thege nmeasursments shall include:

length of sc¢reen
longth of riser pipe
totzl length of well

depth to stabilized water level
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is completa.

indefinitely.

0880J

1284b 112/78) } . .

Other data include type and length of casing, diameters of the respective
components, thicknesses and different types of srouting materialg, and
elevation of the top of the guard pipe and ground surface after surveying

5.2 A1l deta shall be recorded on site onto the ground-water monitoring well
installation report and ell wells shall be referenced onto the appropriate
site map. A field book and/or boring log can be used as other means of
recording dats. All documentstion shail remain in the project files

001448




STANDPIPE No.

i |

GROUND WATER STANDPIPE INSTALLATION REPORT
BORING Na. _
SH__.
PROJECT DATE! START _____  Finigk
LOCATION GROUND ELEV. TOTAL DEPTH (FT.)
CONTRACTOR LOGGED BY CHK'D BY I
SURVEY ELEVATION OR STICKUP ABOVE/BELOW l
7" GROWND SURFACE OF CASING OR ROAD-
DATUM = WAY BOX b
ELEVATION OR STICKUP ABOVE/BELOW
GROUND BENTONITE GRGUND SURFACE OF RISER PIPE

ELEVATION  CEMENT

LOG OF MATERIALS

TSI

&

e o] -
o} S e

La

ol SIS

TYPE OF BACKFILL ARCUND POINT

o ELEVATION/DESTH OF BOTTOM OF POINT L2

ELEVATION/OEPTH OF BOTTOM OF BOREHOLE | : l

L__THICKNEE OF SURFACE SEAL

TYPE OF SURFACE SEAL

IN DICATE ALL SEALS SHOWING CEPTH,
THJCKNESS AND TYPE

TYPE OF CASING
INSIDE DIAMETER OF CASING

ELEVATION/DEPTH OF 80TTOM QF L3
CASING

INSIDE DIAMETER QF RISER PIPE

— TYPE QF BACKF!LL ARQUND RISER o I

ODIAMETER C¥ BOREHOLE

ELEVATION/DERTH OF BOTTOM OF RISER LI__I_" '

TYPE OF POINT OR MANUFAGTURER
SCREEN GAUGE OR SIZE OF OPENINGS

DIAMETER OF WELLPOINT
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Title:  operation/Calibeation HNu Photolonization Analyzer Number: 1318
Revision: 1}
3.0 Goeneral Applicabllity

This SOP doscribes the operstion and calibration techaiques used for

the Model PI 101 Photolonization Analyzer, manufactured by HNU Systems,

Inc. This lastcument s designed to messure organic vapor levels.

There are three diract rveading venges: 0-20 ppm, 0-200 ppa and

0-2000 ppm at a minioum gain. The detsccion limits is 0.1 ppm. The

linear range is 0-600 ppm. The rcosponss time i9 less than § seconds to

90% of full scale. <(All °pecifications are benzene referrad).

The PI 101 is capable of cperating either from & rachargeable battecy )

for more than 10 hours or continuously from the AC battery charger. e

The recorder oukput ts 0-100 MV FSD (full scale deflection). <t

2.0 Responsibilities A
(o]

2.1 The projsct geologist or engineer will be respunsible for the o
calibration, opsration and meintenance of the instrument.

2.2 The gaologist or engineer and/or field coordinator will be .
cresponsible for the documentation which applias to the vacious '
procadures performed with the instrument.

3.0 Supporting Materials

] NBS - Trscouble span gag cylinders:
10 ppm Iscbutylens in 2-1 aipr, CGAS90
150 ppm Tsobutylene in Z-1 eir
e Tadlar bhags
. Tubing used for gas transfer fcom cylinder to bag (if necessary)
° AC battety charger
e "magic markar”
Y sppropriaste forms

. activated charcoal

Mathadg or Pratocol for Use

4.1 Standard Procedure

0885y

12840 (13/78)
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a'l-l

a.l‘?l

4.1.3

4.1.4

Operation and calibration of the instrument should be done
in & controlled enviconment; i.e., in the field afflce,
fnterior of vehicle, etc. This is done in order to control
working tempecature, and to proteck from vehicle exhausts,
ete.

The probe nozzle, slectrode casing haendle, and cable are
stored within the instrument cover. To assemble, the
handle must be screwed to the elestrode casing. The prohe
nozzle myst be scrawed to the opposite end of the alectrode
casing. The 12-pin connector at the end of the cable must
then De attached to the rest of the unit by twisting it
downwards untll & distinct gnap and lock is felt., The unit
is now ready to be uged.

Prior to calibration ar use of the lnstrument the unit
should be sllowed to warw up for up to one-halt hour. In
this time, check to gee 1f the UV light source is working.
Do_nok look dicectly st the light source. Also check to
ses if the intake fan is working propecly. It is within
the electrode vasing and will give off a distinct hum when
the unit is turned on.

Check to make sure the lovel of c¢charge is high encugh to
ensure accurate readings. Wwhen the instrument ig gwitched
to the BATTERY CHECK position, the needla should deflect
upscale %o well within the green arves (battary lavel) on
the face of the meter. If not, the unit should be charged
using the AC charger. A 3-hour charge will bering the unit
up 90% full charge. With continuous use, (e.g., unit lefk
on fre & full day), the unit should be recharged overnight
for 8«10 hours.

Calibration and HMaintenance

4.,2.1 Calibration should be done at the begianing and at the asnd

of esch day the tastoument ig used, to ensure accurate
teadings over the full range of scale that i3 to bte
needed. Two cylindecs contalning Idobutylene of two
different, known concentrations are to be usad ag
calibration gases. 1If only one cylinder is available, it
ghould be of high enough concentration to ba within the
expectud rangs under normal use.

0601451
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STANDARD QPERATING PROCEDURE

Date: 151 qtr 198

Operation/Calibration HNu Photolonization Analyzer Number: 7318
Revision: 4

Tile:

4.2.2 The instrumeant should bhe given the dynamic zaro chack by
connectiaog the actliveted charcoal cannistar to the inlet
probe, using flexible tubing, while operating the
inetrument is the Fampling moda., Wait for s stabla
response, and thea sdjust the zero potentiometer until a
zero rveading is obtained. This zero chaeck should be
porformed bafors and after each calibration. The charcoal
ia the cannistar should be replaced at least once svery 5
sampling days.

r.
L

L

4,2.3 Actual calibration i3 done by Ficst filling an evacuated
Tadlar beg with gag from the calibration gas cylinder
containing thy highest gas concentretion. Use the
available tubing end &ny other hookup meterials that are
provided. Be absolutely sure that the Tedlar bag has basen
evacuated before fllling it with gas. Otherwise the
celibration gas will be diluted and its concentration will

l not be kiown.

001452

-

4,2,4 The appropriste analyzer scala should be chaosen depending -
on the known concentration of the calibration gas. Attach
the probe nozzle to the Tadlar beg and sliow it to sample
the gas until a stable, unchanging reading is reported by
the analyzer. Adjust the span potentiometer so that the
instrument reading 2gzrees exsctly with the concentration
the calibestion gas. Whenever the gspan setting is changed
the zeroing procedurs (Saction 4,2.2) should be repaated.

.
..
- 4.2.5 The callibration procedurs should be rvepaested for the cther
callbration gas provided to endure that the ingtrumant is
[ calibrated properly over a wide range of gcalae.

4.2.6 All calibration checks must be documented on the
appropriste forms (calibration form, equipment status form).

4.) Stgndard Oparetion

4.3.1 Aftaer the instrument is fully calibrated it i3 ready to be
used. To obtein the most accurate reading, the lowast
possible sccle should be selected prior to sampling. To
analyze s 9sample, the probe nozzle should be placed in
¢lose proximity to ths sample takiag care not to
contaminate the probe with any materials (goil, water).

b

4.3.2 All readings should be documentad on the appropriate forms
{sample log, sample container label).

08839
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STANDARD QOPERATING PROCEDURE
e 15t Qte 196

Operation/Calibration HNu Photoionlzation Analyzer Number: 7315
Revision: 1

08853
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5.0 Documentation

5.1 Field/Lab equipmant status form

5.2 HNU PI 101 recalibration form

5.3 ALl documentation shall be retained in the project files.
6.0 Raferancaes .

Instruction Hanual for Model PI 101 Photoiocaization Analyzer, printed
by HNU Systems, Inc., 1975.

4.3.3 A “magic marker® is provided to check meter response
periodicelly. When the probe is insected into the merker
cap or next to the marker tip a reading of ahout S ppm
should be obteined. Shelter the probe and marker from any
wind when performing this test.

4.3.4 Meter calibration should be checked by the methods ia 4.2

at the end of the day, and any appropriate changes made and
documented.

001453
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STANDARD OPERATING PROCEDURE ¢

Date: o % qee 1984

Title: .
Oparation/Calibration HNu Photoionization Analyzer g“;ﬁFTj 1315
evision. 1
HNU PI 101 RECALISRATION FORM
Project Name/Ro. Recalibration Date /7
Time
By Whom (Init)
Calibration Gases: Cylinder ID Number , Concentration
<
1. PP
R "
2. . . _Ppm ot
Whers Recalibrated: <«
(office, field lab) o
sattery Check: (Y, W) Recharge Time: hes ©
Zero Adjust: (Y, N}
First Calibration: Designated Reading ppm

{(uge higher standard gas)
Observed Reading pom

Span Setting: Initilal
Final

Post Span Observed Reading _pom
Post Calibration Zero Adjust: (¥, N)

Sacand Calihéntion Designated Reading ppm

{(use lower standarcd)

Obsarved Reading . ppm
Final Zero Adjust: (Y, N) Second Recalibration Needed (Y, N)_
Calibratad By: ) Date: i/

QARSI

12846 (12/78)
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STANDARD QOPERATING PROCEDURE
Tide:  gperation/Calibration HNu Photoionization Analyzer

Page 6of 6 I !

Da[C: 1st Qtt %
Number: 1315
Revision: 4

FIELD/LAB EQUIPMENT STATUS FORM

Type of Equipment

- !

L]

Equipment No. Mfr.

Calibration/ Adjustments Made

Masintenancs Agent
Date (¢, M) Used  What Type Initial Final

Status
(0K, Hold) Tni

r
-
e
b

1

2,

qo1i 4P g-

-

10

11

12

L

Additional Comments:

08853

128406 (12/78)
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Packaging and Shigl‘}%’[gf San;QSI;ERATlNG PROCEDURE Date: SOP 7510
Title: L . Number:
’ Revision:

1.0 Applicability

This Standard Operating Procedure (SOP) is concerned with the
presentetion of protocols associsted with the packaging end shipment of
semples. Two general catsgories of samples exist: envirommental
samples consisting of air, water end soil; and waste samples which
include non-hazardous solid wastes end hazardous wastes as dafined by
40 CPR Part 261.

2.0 Responsibilities

It ls the responsibility of the project manager to sssure that the
proper peckaging and shipping techniques are entered into eech project
specific sampling plen. The site operations munager shall bo
responsible for the enactment and completion of the packaging and
shipping requirements cutlined in project specific sampling plans. The
site operations mansger shall be responsible to research, identify and
follow all applicsble U.S. Department of Transportation (DOT)
regulations.

001456

3.0 General Method N
The objective of sample packaging and shipping protocol is to identify
standard procedures which will minimize the potential for sample
gpillage or leakage and maintain fiald sampling program compliance with
U.S. EPA and U.S. DQT vegulations.

The extent and nature of sample containerization will be governed by
the type of sample, and the most reasonabie projection of tue sampla's
hazardous nature and constituents. The EPA regulations (40 CFR Sectian
261.4(d)) specify that samples of solid waste, water, soil or air,
collected EFor the sole purpose of testing, arte exempt from regulation
under the Resource Conservation snd Recovery Act (BCRA) whea all bf the
following conditions are applicable:

A. Samples sre being transported to & laboratory for analysis;

B. Samples are being transported to the collector from the laborstory
after analysis;

c. Samples are being stored (1) by the collector prior to shipment
for dnalyses, (2) by the analytical laboratory prior to analyses,
(3) by the analytical laboratory after testing but prior to return
of sample to the collector or pending the conelusion of & ¢court
cage.

Qualification for categories A and B wbove require that sample
collectors comply with U.S. DOT and U.8. Postal Service (Usps)
regulations or comply with the following items if U.S. DOT and USPS
regulations are found not to apply:

0903J
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STANDARD OPERATING PROCEDURE
Date: 1st Qtr. 19

“Title:  pgckaging and Shipment of Samples Number: S0P 7510
Revision:

The following information must sccompany all samples and will bhe
entered on & sample specific besis on chain of custody records:

® sample collector's nsme, meiling address end telephone number,

o snalytical laborstory's name, meiling addrass and telephone number,
. quantity of sample,

] dete of shipmant

0 description of sample

In addition, sll samples must be packaged 3o that they do not leak,
spill or vaporize.

4.0 Method

001457

4.1 Plgce plastic bubble wrap matting over the base and bottom cornecs
of each coocler or shipping container a3 needad to manifast each
gample.

4,2 Obtain a chain of custody record as shown in Figure 1 and eater
all the sppropriate information as discussad in Section 3.0 of
this SOP. Chain of custody records will include complaete
information far each sample. One or moie chain of custody records
shall be completed For esch ccoler or s.ipping container as needed
to manifest each 3sample.

4.3 Wrap each sample bottle individually and place standing upright oa
the base of the appropriate cooler, taking care to leave room for
some packing material snd ice or equivalent. BRubber bands should
be used to secure wrapping, completely around each sample bottle.

4.4 Place sdditional bubble wrap and/or styrofoam pellet packing
materisl throughout the voids between gsample containers within
each cooler.

4.5 Place ice or cold packs in heavy duty zip-loc type plastic bags,
¢lose the bags, and distcibute such packiges over the top of the
samples.

4.6 Add additional bubble wrap/stycofoam pallets to £ill the balance
of the cooler or coatainec.

4.7 Obtain two vieces of chain of custady tape as shown in Figure 2
and enter the custody tape numbers in the appropriate place on the
chain of custody form. Sign and dete the chain of custody tape.

¢908J

12840 (12/18)
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Page of
STANDARD OPERATING PROCEDURE 1st Qtr. 1984
Packaging and Shipment of Samples Date:  sop 7510
Titie: ‘e . Number:
1 Revision:
4.8 To complete the chain of custody form enter the type of snalysis
- required for each sample,. by container, under the “ANALYSES™
. section. Under the specifis analysis anter the guantity/volume of
sanple collected for sach corresponding analysis.
' If shipping the samples whers travel by air or other public
1 teansportation is to be undectaken, sign the chain of custody
record thereby relinquishing custody of the samples. Reliquishing
rl custody should only be performed when directly transmitting
«ustody to a raceiving party or when transmitting to g shipper for
subsequent raceipt by the analytical laboratory. Shippers should
rl not be asked to sign chain of custody cecords.
4.9 Remove the back carbon copy from the chain of custody record and

retain with other field notes. Place the remaining copias in a
zip-lock type plastic bag sad plece the bag on the top of the
contents within the ccoler or shipping container.

001458

Close the top or lid of the ccoler or shipping container and with
sncther person rotate/shake the conteiner to verify that the

contents are packed so that they-do not move. Improve thae

packaging if needed and reclose. -

When travelling with samples by automobile, and where periodice
changes of ice are required, the cooler should only be temporarily
closed so that reopening is simple. 1In these cagses, chain of
custody will be maintained by the person transporting the sample
and chain of custody taps will not be used.

Place the chain of custody tape st two different locations on the
cooler or container lid and overlap with transgparent packaging
tape.

Packaging tape should be placed entirely around the sample
shipment containers. A minimum of one to two full rotationg of
packaging tape will be placed at st least two places on the
caoler. Shake the cooler again to verify that the sample
containers are well packed.

If shipment is required, trangport the ¢ooler to an overnight
exXpress package terminal. Obtain copies of all shipment records
as provided by the shipper.

if the samples are to travel as luggsage, check with regular
baggage-
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Page

STANDARD OPERATING PROCEDURE

Packaging and Shipmant of Samploes

4

Date: 15¢ qte. 3
Number:sop 7519
Revision:

9&. |I

4.15 Upon raceipt of the samples, the analytical laborstory will cpen
the coocler or shipping container end sign as "received for
laboratory” each chain of custody form. The laborstory will
verify that the chein of custody tape has not been broken
previously and chat the chain of custody tape numbar corresponds
with the number on the chain of cuatody record. The analytical
laboratory will then farward the back copy of the chain of cuskody
record to the sample collgetor to indicate that sample transmitkal
is complete.

5.0 Dosumankation
As discussed ia Section 4.0 :he documentation for supporting the samplae
packaging and shipping will consist of chain of custody records and
shipper's records. In additicn g description of sample packaging
procedures will be written in the field log book. All documentation
will be retained in tha project files following projeect completion.
09083

ENVIRQNMENTAL RESEARCH & TECHNOLOGY. INC. 696 VIRGINIA ROAD, CONCORD. MASSACHUSETTS 01742
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Number: 7600
Revision: 1
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1.0

2.0

1284b (12/78)

Genersl Applicability

This SOP describes the methods to be used for the decontaminization of all fisld
equioment which becomes potentially contaninated during & zemple collection
task. The equipment may include split spoons, ballers, trowels, shovels, hand
augers, or any other type of squipment uged during field activities.

Decontamination is performed as a quality ssqurence messure and 2 gafety
precaution. It provents cross-contamination between ssmples and also helps to
maintein a ¢claan working eavivonment for the sefety of all field personnel
involved, including the environmant.

(o]
Decontamination is meinly schieved by rinsing with liquids which include: gRep
snd/or detergent solutions, tap water, deionized watee, and maethanol. Equipment
will be allowed to air dry efter being clesnad or may be wiped dey with chem cal
free cloths or paper towels if immedicte re-use is needed. CD
The frequency of squipment use, dictates that most decontamination be o]
accomplished at esch sampling site between collection points. Waste pcoducts
produced by the decontamination prpcedures such as waste liguids, solids, cags,
gloves, ekc. will be collected and disposed of properly based on the nature of
contamination. All cleaning materials and wastes should be stored in a central
location go s to maintain control over the quantity of materials used and/or
preduced throughout the study.

Responsibilities

It is the primary responsibility of the site operations manager to assure that
the proper decontamination procedures are followed and that all waste materials
produced by decontamination are properly stored and disposaed of.

It is the responsibility of the project safety officer to draft and enforce
safety messures which provide the best protection for all persons involved
directly with sampling and/or decontamination.

It i3 the cesponsibility of any subcontrsctors (i.e., drilling contractors) to
follow the proper, designated decontamination procedures that are stated in
their contracts and outlined in the Project Heslth and Safety Plen.

It is the responsibility of all personnel involved with sample collection or
decontaminetion to maintain & clean working environment snd to ensure that any
contaminents are not negligently introduyced to the environmentg.

001460
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STANDARD OPERATING PROCEDURE Date. ' |
ate: 15t otr
Number:
N 160
Revision:

3.0 Supporting Materials

L]

4.0 Methods or Protocol for Decontamination

4.1 Genersl Procedures .

4.2

089443

12841 (12/78)

personal safety gear {(defined in Project Health and Safety Plan}
chemical-free paper towels - ”
digposable gloves

waste storage containars: drums, bosfer, plagtic bags

cleaning containers: plastic buckets, galvanized steel pans

clesning brushes

4.1.1

4.1.2

4.1.3

Standard Procedurss

4,2.1

001461

R . M

-

The extent of known contamination will determine to what extent the
equipment needs to be daocontaminaced. If the axtent of
contamination cannot be readily determined, ¢leaning should be done
according to the agssumption that the egquipment ig highly
contaminated until enough data are available to allow agsessment of
the actual level of contamination.

Adequate supplies of all materisls must be kept on hand. Thig
includes all cinging liquids and other materials listed in
Section 3.90.

The standard procedures listed in the following section can be
considered the procedure for full field decontamination. If
different or mors elabocite proceduces are required for a specific
project, they will be spelled cut in the project work plan. Such
variations in decontamination may include following all, just pace,
or an expanded scope of the decontamination procedure stated herein

Remove any solid perticles from the squipment or material by
brushing and then clinging with available tap water. This initial
step is performed to remove gross contamination.

1 I' :

cleaning liquids: soap and/or detergent solutions, tap water, deionized
water, methanol

AN
i

e
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STANDARD OPERATING PROCEDURE

Descontaminatlion

Page

Date:
Number:
Revision:

»f 4
1st Qtr 198
7600

1

4.2.2
4.2.3
4.2.4
4.2.5
4.2.6
4.2.7

4.2.8

Wash equipment sampler with the soap ov detergent solutien.

Rinse with tap water
Rinse with delonized water

Rinse with methanpel

Repaat entire procedure or any parts of the procedure if necessarcy

Allow the equipment or meterial to air dry before re-using

Dispoge of any soiled materials in the designated disposal contgipner

5.0 Specific Dacontamination Procedures

§.1 Submersible Pump

08943

1284b (12/78)

5.1.1

5.1.2

Applicability

00146

This procedure will be used to decontaminate submersible pumps
betwean ground-water sample collection points and at the end of each

duy of use.

Materials

o plastic-nalgene upright cylinder

o 95-10 gallon plastic water storage containers
o methanol and dispenser bottle

o delonized water and dispaenser bottla

o chemlcal free paper towals

5.1.3.1 During decontamination the submersible pump will be placed
on & clean surface or held away from ground.

5.1.3.2 when removing the submersible pump frum each well the power
cord and discharge line will be wiped dey using

chepical-fres disposable towels.

5.1.3.3 Clean the upright plestic-nalgene cylinder with first a
methanol and then a deionized water rinse, wiping the free

liquids after each.

001462
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5.1.3.4 Reverse pump backwashing a1} removable residual water
present in the pump tubing. The Pump should be shut off 4
soon as intermittent flow is observed from the reverse i
discherge.
5.1.3.5 Riase the stainless stasl submersible down hole pump l I
section with a liberal application of methanol and wipe dr
5.1.3.6 Place the submersible PUmp section upright in the cylinder ,
and fi{ll the cylinder with tap water, adding $0-100 ml of l
methangl for svery one liter of wataer. Ay ‘
5.1.3.7 Activate the pump ia the forward mode withdrawing wat¥d l ]
from the ¢ylindec. <3
—
5.1.3.8 cContinue pumping until the water in the cy¥linder ig pumpe I
down and air is drawn theough the pump., At thig timadi:
pockets will be obgerved in the discharge line. shyt off
the pump ime_diately. ’
$.1.3.9 Remove the pump from the ¢ylinder and Place the PuUmp in the
teverse mude ellowing that al} removable water he
discharged on to the ground surface as discussed in Step I
5.1.3.10 Using the water remaining in the cylinder, rinse the saaled "
portion of the power chord and discharge tube hy pouring .
the water carefully over the coiled lines. ‘
5.1.3.11 Whaen rteaching the next monitoring well place the pump in
the well casing and wipe dry both the power gnd dischargel
lines with a clean Paper towel ag the Pump is lowered. :
5.1.4 Quality Assurance l ,
To assure that decontamination ig complete, field blank sampleg I :
shall be collected using the claeaned Submersible pump. These Eiel! ,
blanks will be subsequently analyzed for the parameters of intares :
with respect to the ground water. __
The proceduyre for collecting the fielq dlanks will comprise using . ;
the pump to withdeaw the tap water used for decontamination, from :
the plastic cylinder to sample containers. This figlq blank sampl ’
c¢ollection procadure shall only be performedq after the materials ti i
be used have been decontaminated. ‘ ¥ .
08943 ' {
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STANDARD OPERATING PROCEDURE 1 7
Date: 14t qtr 198.

Borehole Pressure Testlng Nun_:l_:cr: 7710
Revision: ¢

1.0

2.0

3‘0

General Applicability

This SOP describes the methods used for conductiag weter-pressure tests
in drilled boreholes. The purpose for conducting water-pressure tegts
is to determine the parmeability of the bedrock within a borahole. The
portion of the borehole to be tasted is sealed off with inflatadle
packers which expand to the walls of the borahole to prohibit movement
of water past the packer. Theoretically, the seal allows water pumped
into the test zone betwsen the packers to escape only to the available
Joints and intersticies within the rock. If only one packer is used,
the zone testod is the area directly beneath it.

Responsibilities

Water-pressure tasting is generally conducted during an active boring
program, therefore it i3 generally the vesponsibility of the contract
driller to provide the necessary equipment for conducting the tests.

It is the responsibility of the geologist or engineer to ensure that
the tests are performed according to the roquigsites of this SOP, and to
record any deviations from the SOP.

001464

In sddition, it is the responsibility of geologist or engineer to
determine the zones of the borehole to be tested and the duration of
the tests. All testing parameters and results ace to be recorded by
the geologist or enginaer on the appropriate forms or £ield book.

Supporting Materials
3.1 Pneumatic¢ Packers

Pneumatic packers consist of metal and rubber cylinders whose
central rubber portions are & minimum of 12 inches in length and
are pneumatically inflatable to seal off a zone of tha borehole.
The packers are attached together by & perforated pipe to allow
water to escape into the test zone. A single packer may be used
for testing of the entire hole, the bottom portion of the hola, or
when testing is done in sectiong during the progress of the
drilling.

3.2 Weter-Flow Meter

Measures water flow in gallons. This meter shall be easily
tesdable and calibrated to an accuracy within 1.5% (i.e.,, 0.7%
gellons over 50 gallons). The units of graduation shall not
exceed 1 gallon.

12640 (22/78)
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STANDARD OPERATING PROCEDURE Date:

Title: . Number:
Borehole Pressure Tasting Revision:

|
3.3 Water-Pressure Gauge

Measures water pressure in pounds per square inch (psi). This
gauge shall be easily readetble and calibrated to aa accuracy of
+2.5 psi. The units of graduation shsll not exceed 5 psi.

Surge Chamber (optional) M
A heavy, metal, air-filled cylinder installed to prevent the
pulsating water delivery yielded by some pumps. The surge chamber
should be capable of withstending the maximum weter pressura.

Flow Valve (optional)

Controls flow from the pump into the test system and water
pressuce &3 shown oa the watsc-pressure gauge.

Bypass Valvae

Permits bypassing any desired partion of the £low back into the
puap.

Nitrogen Tank or Compressed Alg

¥itrogen or compressed air ghell be used to inflate the pneumatic

packers because of their nonflammeble character. The tank should I
be equipped with a pressure rogulator and gauges. Two gauges on

top show the amount of gas left in the tank in psi and amouat of :
pressure deployed to the packers (packer pressure)., The packer

pressure gauge shall be scaled in increments not to exceed 20 l
psi. These gauges do not require calibration by an independent

laboratory. Stock gauges will be satisfactory. I

Minimum Nominel 3/4-inch I.D. Pipe

Usad to lower the packer assembly to the appropriate depth and
transpoct water down to the test zone.

Alr Hose

The air hose shall be made of materials capable of withstanding
twice the allowable net prassucre of the pneumatic packers.

.
B

Pump

A positive displacement or Moyno pump having a minimum capecity of
20 gpm skt & pressure of 100 psi. should be used.

13840 (12/78)
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Date: 3 7
Number: 13t Qte 19¢

Revision: 1710
[+ 1

4.0 Method or Protocol for Conducting Test

4.1 Genersl Procedure

12840 {12/78)

001466

4.1.1 The depth, interval, duration of testing and frequency of
resdings will be decided by the geologist or enginasr or
his supervisor prior to testing. Any changes in the
standard procedures must be authorized by the geologist oc

4.1.2

4.1.3

4.1.4

4.1.5

soginesc.

The equipment shall be get up as shown in tha attached form
or in any other approved way so that ease of operation and

facility in taking readings is meintained throughout the
durstion of tha test. The water-flow meter should be
tested prior to use by ruaning a known volume through the

moter end checking its calibration.

The boring shall be flushed out ko remove cuktlings and

drilling mud (if used) prior to insertion of the pac
asyembly. N

001466

ker

Prior to testing. several measurements need to be takaen and

documented. These includae:

- length of zone tested;

- length of packar, rubber portion only:

- length of portion of hole not tested if double
packer atsembly is used;

- length of entire assembly;

- elevation difference between water pressure gauge

and stablilized ground water table within the
borehole. (The water table should be asllowed to
stabilize for 24 hours prior to testing when

practical.)
- length of hose or piping used in each test.

The water test pressure (P,) will be selected by the

geologist oc englneer and will be lesy than the maximum

water pressurs (P, max). P, max shall be 10 psi plu
1 psi per foot of depth to the top of the test zone
shall be cecorded on the test form.

s
and
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4.2 Standard Procedure

4.2.1 Insert packer assembly into cleanad borehole to the requirad depth

4.1.6 The packer prassure will be selected by the geologist or

sagineer. The approximate packer pressure can be .
determined as follows: I

Pp = packer pressure = inflation (resistance of rubber)
pressure ia air + 1/2 of hydrostatic head on the packer
(approximate static weter pressure) + 1.2 P, max.

The packer pressure shall not exceed the design pressure of
the packer. The nitrogen or comprassed air tank shall be
set at the selected packer pressure and the pressure
recorded on the form given.

The water pressurs testing shall be cacried out as
determined by ERT. A four-phase test is outlined as
follows:

Test Pressuce

Packer Pressyce

001467

Phase 1 (1/2) P, Pp
Phase 2 P, Pp -
Phase 3 P, Pp plus 20 psi

If the measured flow in Phase 3 is less than that in Phase 2, thea:

Test Praegsurcse Packer Prassure

—————————————

Phase 4 (1/2) P,

If there i3z no wataer taken in during Phase 2, the geologist or
engloeer may end the tast.

The third phase is a check on the second phase to determine whether
losksage past the packer has occurred. Increase of packer pressuce
of 2G psi is often sufficient, but higher incraises may be used as
the sjituation dictates.

and inflate.

Begin water flow at the sappropriate pressure and take readings from j
the flow meter avery 30 seconds. A minimum of $ minutes of :
consistent readings shall be taken for each phase.

Pp plus 20 psi I
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4.2.3 The geologist or engineer may end the test if the following occurs:

~ In the event that a zone Will not tske water inm the
first 3 minutes of testing.

- In the event that a zone will not hold & water test
pressuce of (1/2) P,.

- In the event that the measured flow in Phasa 3 is
greater than thet in Phase 2 (i.e., hydraulic jacking
of the rock).

4.2.4 All readings and other pertinent test data shall be
recorded on the included form.

4.2.5 Perform general msintenance and decontaminstion es needed.
It is the responsibility of the geologist or enginear to
ansure that these procedures are carcried out satisfactorily

001468
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$.0 Documentation

A presgure-test report shall be completed by the subcontractor or
geologist or engineer, or hoth, for each test conducted. This includes
all meesurements taken prior to the test as well as all test results.

A field log shall alsc be kept to list of all tests performed and their
locations.

All documentation shall bs maintained in the project files following
complation of tha project.

brwue
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